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PREFACE 


The Netherlands has a need for knowledge. Knowledge to further develop 
our society. Knowledge to reinforce our economy and our level of employment. 
Knowledge to keep our culture alive. It is our intention to keep it that way. 
Nevertheless, the magnitude of scientific research calls for well-considered 
choices to be made: in which areas should the Dutch Government and the 
Dutch research community make investments, both in time and in money? 
This was the reason for the Foresight Steering Committee’s establishment in 
1992; to offer a perspective for a vital research system for the next ten years 
and to increase, where possible, the effectiveness of collective expenditure on 
research. Targeted investments also have another effect. By combining research 
well with investments in equipment, machinery, roads or ports for instance, 
we can increase the effectiveness of our material investments. 


This Foresight Steering Committee report comes at a very opportune time as 
it helps stimulate the National Knowledge Debate. Foresight in the field of science 
and technology makes the future demands for research and education more 
clear. Foresight studies help us to fuel the knowledge debate and thus contrib- 
ute towards building a bridge between research and society. The value and 
use of research become more easily perceived, both by and for the research 
community, the government, trade and industry and societal organisations. 
Participation in foresight studies helps each party to better identify itself and 
feel more responsible for the research in question: each party is a co-owner 
as it were of the research system. This helps to embed research in society. 


This is the Foresight Steering Committee’s third and, for the time being, final 
report. In it, the committee sets out options for the further development of 
various fields of science. Over the past four years the Foresight Steering Com- 
mittee has launched a great many foresight processes and has seen the com- 
pletion of most of them. Investigative background studies were also conducted 
at the committee’s assignment. The results of this work and the Foresight 
Steering Committee’s conclusions are contained in this report. By producing 
this document, the committee sets out a course for the next steps in the process. 
I would like to congratulate the Foresight Steering Committee with the way 
it has performed its assignment. 


Foresight reports are working documents; they are not destined for the book- 
shelf. The Foresight Steering Committee report outlines the research agenda 
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for the next ten to fifteen years. It says, and quite rightly so, that the research 
organisations in particular must take that agenda and use it to draw up their 
strategic plans. Parties other than the Foresight Steering Committee will now 
have to take over: researchers, universities and research organisations such 
as the Netherlands Organization for Scientific Research, the Royal Netherlands 
Academy of Arts and Sciences and the Netherlands Organization for Applied 
Scientific Research, as well as the Dutch Government. On the national level, 
foresight studies for government must form the basis for working on a knowl- 
edge-intensive society. The results of foresight studies can also be of value 
to the financiers of research (including the departments and ministries) in 
connection with future investments in research. As the minister responsible 
for coordinating science policy in the 1997 Science Budget I shall focus on the 
perspective for fundamental strategic knowledge as outlined by the Foresight 
Steering Committee. After all, the government is responsible for supporting 
— by way of research — a sustainable economyyand a vital society in the future. 


This report should be regarded as an intermediate stage in a much longer 
trajectory; a trajectory which the readers of this report will need to shape. As 
a researcher, a manager or director, or as a user or financier of research, you 
can now set to work on the basis of this report. Choosing for knowledge then 
becomes choosing with knowledge. The yield from foresight studies will 
ultimately be determined through all the relevant parties making a determined 
effort to base their further work on this document. I wish you all success in 
doing so! 


The Minister of Education, Culture and Science, 


Dr.ir. J.M.M. Ritzen 


FOREWORD 


A Vital Knowledge System is the Foresight Steering Committee’s third report. 
The Overlegcommissie Verkenningen (Foresight Steering Committee) was estab- 
lished by Minister J.M.M. Ritzen in 1992, the minister of Education, Culture 
and Science.’ The assignment given to the committee was twofold: (1) to 
stimulate a widely supported process of foresight studies in the world of 
scientific research and to put a systematic approach for that purpose to the 
test; (2) to formulate the options for science and research policy on the basis 
of foresight study results. Foresight is the process of looking ahead in a 
changing environment. Foresight, in the world of science and technology, is 
a means of gaining an insight into the needs for knowledge and the options 
for research in tomorrow’s society. To achieve this, both the researchers and 
the users of research work together. The objective is to organise our knowledge 
system in such a way that it will serve our future demand for knowledge. 


In its first report’ the Foresight Steering Committee outlined the approach 
it planned to take for research foresight in the Netherlands. Based on the initial 
experiences and reactions, the committee subsequently set out a more detailed 
explanation of the method it had adopted in its interim report.’ That report 
also gave an account of the progress being made on foresight studies in several 
areas of research. Greater consistency and more order was brought into the 
multitude of subjects to be subjected to foresight studies, among other things 
by grouping them under four main areas of knowledge. 


The individual foresight activities and studies (all of which have been pub- 
lished separately) form the chief product of the past four years for A Vital 
Knowledge System. Grateful use was made of the experience and insight of many 
people (on both the supply and the demand side of research) during consul- 
tations, preliminary conferences, workshops and strategic conferences. These 
people were responsible for setting out the opportunities, the options and the 
obstacles in specific areas of research, on the basis of the views they share of 


1 What was then known as the Ministry of Education and Science. 

2  Kompas en kijker (Compass and Telescope: a framework for foresight activities in the 
field of science and technology), Foresight Steering Committee, October 1992. 

3 Koersen op kennis (Setting course for Knowledge), Foresight Steering Committee, May 
1994. 
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the future. The results of their vision and efforts deserve attention and wide 
support. Support, not only in terms of thoughts and deeds but also in a ma- 
terial sense, from research institutes, intermediary organisations, those in need 
of knowledge and last but not least, the Minister of Education, Culture and 
Science and his colleagues in the Dutch Cabinet. 


This final report of the Foresight Steering Committee is typical of a sort of 
‘half-time score’, a random picture at a given moment in time. Science and 
society are constantly on the move and as long as there is a future there is 
still foresight work to be done. As far as that work is concerned the committee 
was impressed by the seriousness and the enthusiasm with which the foresight 
studies discussed in this report were undertaken and conducted. The Foresight 
Steering Committee’s independent role, plus the opportunities it had to stimu- 
late initiatives with its own financial resources, might have contributed towards 
that. 


The foregoing lead us to believe that this process will be continued and indeed 
be productive. A process in which a vital knowledge system, in intensive inter- 
play with the immediate surroundings of that system, will continue to gear 
itself towards all the future needs for knowledge. 


Dr. A.D. Wolff-Albers 
Chair of the Foresight Steering Committee 


SUMMARY 


What kind of research and which technologies does the Netherlands need with 
a view to the future? Where, in the international context, do the opportunities 
for our nation lie? How can these demands for knowledge and long-term re- 
search opportunities best be brought into line? These are pivotal questions 
in science and technology foresight studies. They are also questions which 
this report will attempt to start to answer on the basis of the results of four 
years of foresight. 


Over the past four years the Foresight Steering Committee has been closely 
involved with sixteen such foresight studies, as the initiator, as participant 
or as commentator. A similar number of more minor foresight activities were 
also executed. Working with scenarios, in which the appropriate societal devel- 
opments and uncertain factors of relevance for the research were tracked down, 
turned out to be a very useful tool. 


The individual foresight activities revealed a wealth of information and under- 
standing with regard to the (future) supply of and demand for knowledge. 
The main lines of the foresight study results will be discussed in Section B 
of this report. These results also formed the basis for the reflections contained 
in this main part of the report (Section A). The relationship is outlined here 
between the main insights and conclusions of the foresight process as a whole. 
When arranging and analysing these relationships the Foresight Steering Com- 
mittee had two objectives in mind. The first was to strengthen the foundations 
and boost the vitality of the Dutch knowledge system. The second was the 
committee’s aim to increase that system’s sensitivity to any changes in its social 
environment. 


The Foresight Steering Committee’s activities had by no means the pretence 
of covering the whole range of science and technology developments in the 
Netherlands. The main point was to make in-depth, future-oriented analyses 
in a relatively limited number of fields, in which the benefit and the underlying 
questions of a foresight study could be clearly defined. A foresight study using 
the Foresight Steering Committee method calls for an enormous amount of 
dedication, creativity and flexibility of all those involved: both the researchers 
and the users of research. Consequently, all foresight activities were only given 
the go-ahead if definite signals had been received from the research field in 
question indicating the need for such a study. Sometimes it was for the purpose 
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of helping resolve strategic dilemmas, and sometimes to gain outside encour- 
agement for the reorientation of long-term developments. 


SYMBIOSIS 


Skilful research furthers science and is beneficial for society in both the short 
and the long term. Skilful research is developed in a fruitful symbiosis between 
science and society. The condition required to achieve such a close relationship 
is a strong and vital knowledge system which interacts intensively with its 
surroundings. A knowledge system of adequate quality, which has sufficient 
continuity for it to produce scientific innovations; a system which is dynamic 
enough for it to react alertly and to anticipate the changes in our society. 


It is also a system in which self-organisation, differentiation and profiling 
between the different institutions are the points of departure for strategic coop- 
eration. This is not only necessary because of the scaling-up of research and 
the increasing costs and limited resources. It is certainly equally as important 
for the higher degree of multidisciplinarity called for in the approach to scien- 
tific and societal issues. 


These notions are explained in Chapter 1. Also dealt with in Chapter 1 is the 
demand side of research, the relationship between the augmentation of knowl- 
edge and innovation, as well as the various responsibilities of government. 
The foresight studies show that certain elements of self-organisation and stra- 
tegic orientation in the knowledge system still need strengthening. This will 
expand the ability to generate knowledge and reinforce faith in the system’s 
ability to resolve problems. The other side to self-organisation is obviously 
the obligation to account for and justify how the funds have been spent, as 
well as to account for and justify the research strategies that have been 
adopted. 


The financial basis is of importance for the vitality of the knowledge system. 
This basis has been substantially weakened in the Netherlands too (as the 
Foresight Steering Committee also notes in the final section of Chapter 1). Our 
research investments have fallen below the European average over the past 
decade. This contrasts sharply with the increasing costs of research and the 
growing intensity of knowledge in several sectors of society in the international 
dimension. If the Netherlands is to realise its ambitions as a ‘knowledge 
nation’, it will be essential to achieve an upswing in its investments in research 
and technology. The Foresight Steering Committee would like to see this level 
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of investment brought back up to 2% of the Gross National Product (GNP) by 
the year 2000. 


KNOWLEDGE THEMES 


Chapter 2 points out that there are several dominant developments under way 
in society which will set new challenges for research. The changes that have 
been observed are brought to the fore in the analyses of the surroundings in 
individual foresight studies as well as in future-oriented studies, conducted 
by other organisations, which were not restricted to the research sector. They 
have been grouped under four headings, namely: 

¢ information and communication in the knowledge-based society; 

e the strife towards a vital and sustainable economy; 

e internationalisation, with regionalisation as its counterpart; 

¢ improving the quality of life. 


These are the trends that will determine the needs for knowledge in the various 
sectors of our society and in government. What is the specific nature of these 
trends? What problems can they cause? What opportunities do they present? 
It is very important for the vitality of tomorrow’s society that we understand 
and come to grips with the answers to these questions. Scientific research is 
able to provide that understanding and can contribute towards new tech- 
nological alternatives. 


With this goal in mind the Foresight Steering Committee calls for concentrated 
research efforts on a number of ‘knowledge themes’, based on the coherence 
between foresight results. These themes for future research are summarised 
in Chapter 2 in the following recommendations: 


1 Incorporate a research programme in the National Electronic Highways 
Action Programme, aiming at innovations in the long term. 


2 Organise a long-term, multidisciplinary research effort into learning and 
human capital in the knowledge-based society. 


3 Intensify research for innovations and improvement of quality in the 
agriculture and food cluster. 


4 Stimulate and bring consistency into research for the service sector; research 
which is becoming increasingly important for the Dutch economy. 
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5 Start a National Research Initiative ‘Factor 4’, aiming to reduce the environ- 
mental impact by half, even if the nation’s prosperity doubles, in which 
existing institutes participate and bring their strategies into line. 


6 Intensify research into the integral utilisation of space and into resolving 
the acute problem of lack of space in the Netherlands. 


7 Encourage research into the development of business activity and inno- 
vation processes in support of the restructuring of Dutch industry. 


8 Stimulate multidisciplinary research into administrative and socio-cultural 
internationalisation. 


9 Organise a multidisciplinary research effort into social cohesion, with in- 
dividualisation, new social relations and roles of the government as the 
main aspects. 


10 Effectuate the new priorities in health research, focusing on the ‘quality 
of life’ and the efficacy of the health service. 


STRATEGY AND ORGANISATION 


A better gearing of research towards society’s demands for knowledge only 
makes sense if the research system itself is neat and orderly. Chapter 1 outlines 
the general basic conditions required to achieve this. However, the main fields 
of science also set their own specific demands in terms of organisation and 
strategy. In Chapter 3 the Foresight Steering Committee puts forward several 
recommendations for consolidating research in engineering and the natural 
sciences, in the social and behavioural sciences, the humanities and in health 
research. 


Dutch research in engineering and the natural sciences is acclaimed internationally. 
However, there are several urgent questions that play a role here which are 
institutional by nature and are related to the decreasing number of students, 
the emergence of innovative, multidisciplinary areas of technology, and to the 
disappearing line between the engineering and the natural sciences. 


11 The Foresight Steering Committee requested the Royal Netherlands Acad- 
emy of Arts and Sciences to set up a committee for the purpose of mapping 
out the strategic options for engineering and the natural sciences. It is the 
intention that this committee will present a plan of approach this year. 
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The quality of society-steered research in the field of the social sciences calls 
for a more solid fundamental basis. This will be a question of research into 
the most important developments and steering processes in society for the 
purpose of augmenting knowledge. 


12 The Foresight Steering Committee concludes that new organisational incen- 
tives are called for in the form of long-term multidisciplinary programmes 
in the social sciences. The users of knowledge must be closely involved 
in the programming, the financing and the evaluation. The themes that 
will be the first to become eligible for this are ‘social cohesion’ and ‘human 
capital’. 


The humanities have been faced with a long process of fragmentation in the 
Netherlands. Constant economy measures and a shift from research funds to 
new disciplines with large numbers of students have affected the actual basis 
of the humanities. In the main part of this report the Foresight Steering Com- 
mittee brings yet again the conclusions drawn by the Committee on the Future 
of the Humanities to the attention of the Minister of Education, Culture and 
Science, reminding him of his responsibilities: 


13 Knowledge in the field of the humanities is the property of the nation; a 
product which is indispensable, yet for which there is still little willingness 
to pay for it. Government and institutions will need to make an effort here, 
each from within the compass of their own responsibilities, to reinforce 
the actual core of the humanities. Coordination of the policies of individual 
faculties must also be improved. 


There are some very well-developed processes for prioritising Health research 
in the Netherlands from the viewpoint of society, and for profiling in terms 
of scientific quality. The Foresight Steering Committee sees reason and indeed 
opportunities for new incentives in this field of science too. 


14 Within the field of health research the Foresight Steering Committee calls 
for: 

e reinforcement of the scientific basis of the study programmes; 

e intensification of the interaction between health researchers, engineering 
scientists, industry and the government, focusing on the progress of 
medical technology; 

¢ more resolute coordination of research of significance for labour, health 
and social security. 
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THE PROCESS CHARACTERISTIC OF FORESIGHT STUDIES 


Foresight studies contribute more than written conclusions and recommen- 
dations alone. They are also responsible, or serve as the catalyst for starting 
up processes. The most obvious provisional results of the foresight process 
are the individual foresight reports and their synthesis in this core document. 
Yet reports are simply documents which reflect the situation at a given point 
in time, while the processes that have been started up, continue. For instance, 
the process of intensifying dialogue about closing the gap between the needs 
for knowledge and the research possibilities between researchers, those that 
commission research and the consumers of research; or, promoting the coor- 
dination among research organisations with regard to missions and strategies; 
and more in general, the intensification of research orientation towards both 
its surroundings and the future. 


The true result of foresight studies is that they lead to action. In other words: 
if all the parties in the research process allow themselves to be led by the 
results when making strategic decisions. The findings of the individual fore- 
sight studies can be instructive and profitable, particularly for those parties 
with a direct involvement in specific fields of research. The themes mentioned 
in Chapter 2 offer points of departure for research organisations, trade and 
industry, societal organisations and specifically for the government too, 
especially the coordinating ministers for science and technology policy and 
their colleague specialist ministers. The recommendations contained in Chapters 
1 and 3 for the vitality of the Dutch knowledge system touch upon the re- 
sponsibilities of the system itself and those of the Minister of Education, 
Culture and Science. 


Section A 
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TOWARDS A NEW SYMBIOSIS 
OF SCIENCE AND SOCIETY 


Making choices both in and for research. That is what this report, the research 
world itself and science and technology policy is all about. To be more accurate: 
choosing, jointly, for the development of research with a view to the future 
for the benefit of society. Now this is easier said than done. The first com- 
plication is concealed in the stipulation ‘to benefit society’. This is all too easily 
constricted to application-oriented research or research which serves the 
economic interest in particular. The second difficult element is the ‘future 
perspective’. However intensive a foresight study might be it will always to 
a certain extent imply: making an educated guess, leaving sufficient latitude 
for uncertain elements. In other words: not being too hasty to latch on to facts 
but simply analysing the changes in the research itself and its surroundings 
in order to look at the various options. 


While it is essential to do it jointly’, this also entails an extra complication. 
How are the responsibilities for establishing strategy and policy divided among 
research institutions, those that commission research and those that use re- 
search, societal groups and the government? It is clear that their views on the 
line of research and how it is organised do not always run parallel, nor do 
their views about who is responsible for what. 


Entwined in all of this is the question of ‘talent’, top talent in particular. This 
manifests itself individually, or conversely, in bringing together the most 
suitable people. Talent cannot be constrained; this applies in two different 
ways. First of all, there must be an aptitude, and that aptitude must be brought 
out in the right way. Secondly, it must be possible to develop that talent freely. 
Only then will it become difficult to force that talent into a ‘policy harness’. 
This is why science policy is a policy that has to create latitude. Creative 
latitude, within which top talent can be nurtured and allowed to develop. 
Simultaneously, top talent must be constantly faced with a challenge by placing 
it in a stimulating environment, by asking interesting questions, an excellent 
group, the best facilities. Nor may that talent be dispersed over plots which 
are too small. It is especially in the way we nurture our talent that the oppor- 
tunities for responsible stimulation are to be found. 


Science and society have become progressively closer interwoven over the past 
few decades in more ways than one. A continually increasing number of people 
are receiving continually better education. Research has automatically started 
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to become part and parcel of policy. Services based on the utilisation of knowl- 
edge become more significant as an economic factor. Knowledge-intensity is 
also on the increase in other sectors too. In short: society’s knowledge needs 
really have started to determine the research agenda. 


This process of growing societal influence is a welcome and often very pro- 
ductive one. Yet it is by no means a process which lacks tension. An excessive 
demand on research for short-term solutions is a threat to the necessary conti- 
nuity. On the other hand, parts of our knowledge system show a too low level 
of receptiveness with regard to the needs in the immediate surroundings. 
Another factor is that it is difficult for certain parts of society to formulate their 
knowledge needs clearly. Finally, over the past decade the relative decrease 
in investments in both public and private research has brought the relations 
under pressure. 


Box 1 The increasing level of societal influence 


There was a time, not very long ago, when the relationship between science and 
society seemed less complicated. The slogan of the World Fair of 1933 in Chicago 
was “Science explores, Technology executes, Man conforms.” Science pointed the 
way, technology paved the way and man and society changed their ways. Huxley’s 
Brave New World, published in 1932 did not appear out of thin air. 


Whereas 60 years ago science virtually set the tone without questions being asked 
and society had very little to say, it would seem as if the roles have been reversed 
in today’s world. The tax payer of 1996 is less docile and patient. While society 
follows the science industry critically and questions it assiduously, albeit it sometimes 
less critical. In its science and technology policy the government searches for a 
balance between the freedom of research and social responsibility. Researchers pave 
their way through bureaucratic procedures. Meanwhile, top talent generally goes 
its own way. 





The Foresight Steering Committee notes that certain aspects desperately need 
a new élan, a reinforcement of the dynamism in the relationships between 
science and society. A reflection on the societal functions attributed to research 
is called for if we are to maintain the solidity of our knowledge system. An 
intensification of the reciprocity between research and its surroundings is 
required to allow us to utilise our knowledge potential better. 


It was against this background that the Foresight Steering Committee was given 
the task of contributing towards bringing the future demand for and the supply 
of knowledge more into line. This, says the committee, must be given shape 
in a renewed, flowing and dynamic symbiosis between science and society. 


Towards a new symbiosis of science and society 5 


Work is under way on such a new relationship; this is also evident from the 
foresight studies. Nevertheless, more steps are needed to develop it further. 


1.1. _— Interaction between research and its surroundings 


The first step is to intensify the interaction between the research system itself 
and its surroundings. According to the traditional model, reciprocity is 
achieved along two routes: one from research, the other from society. Research 
on the first route mainly takes the pathway of scientific interest. This generally 
leads to productive results which are difficult to predict. The second route 
entails research being steered effectively from within society. Societal issues 
and the need for innovations activate the development of new knowledge. 
In practice, however, neither the augmentation of knowledge nor innovation 
follow a simple linear route. Both are cyclic processes, each having their own 
characteristic dynamism, each propelling the other in complex interaction (see 
box 2). It is especially the links between the two processes - and the addition 
of links where they are lacking - that are important to achieve a sound coordi- 
nation between research options and the needs for knowledge. It is here where 
points of action are to be found for a new symbiosis between science and 
society. 


An introvert research system which focuses mainly on the augmentation of 
knowledge, in which there is a lack of interest in societal issues and the needs 
for innovation, will in due course reach a deadlock. External stimuli are 
ignored; research loses its innovative and critical powers. This is not only 
disastrous for societal innovations but also undermines the legitimacy of the 
research system and the willingness to invest in it. 


If research wishes to hold on to the support it has in society, this will only 
be possible if it maintains intense contact with its surroundings. Interaction 
occurs in a variety of ways: through education, contract research, professors 
occupying endowed chairs, exchange programmes and the secondment of re- 
searchers, joint research programmes and projects, supervisory committees, 
etc. Foresight studies are also a means of encouraging this interaction. Another 
is to give the societal significance of research a distinct place in research assess- 
ment. 
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Box 2 From Linear model to cyclic process 


The traditional view of coordination between science and society is a simple one. 
Fundamental research, conducted by autonomous researchers, is the source of inno- 
vation. Investments in research are investments for prosperity and well-being in 
the long term. Exactly what the yield from research, i.e. from the investment will 
be, is obscure. Yet in the long term the yield will certainly be a fruitful one in this 
linear science push model through applied research and development. The organis- 
ation and financing of scientific research has for many years been based on this view. 


However, another view took over in the science policy of the nineteen-eighties. It 
is not scientific research that is always at the forefront of society’s progress; other 
driving forces are societal challenges and innovative ideas. Resolving problems and 
realising innovations calls for knowledge. If fundamental research is required to 
achieve this then researchers will need to produce that knowledge in accordance 
with this demand driven model. 


The two models are attractive in their simplicity. But, as usual, the practical situation 
is less compliant. Scientific, technological and societal developments are seldom in 
line with simple causal patterns. The suggested simplicity is therefore misleading. 
Linear models leave little room for the internal dynamism of knowledge generation 
and innovation. Nor do they do justice to the complex reciprocity of those two 


processes, a reciprocity which is so characteristic of the interaction between research 
and its surroundings. 


The following diagram stresses the interlock between the knowledge generation 
and innovation cycles: 


demand demand 


foo Naps aca 


KNOWLEDGE TECHNOLOGY INNOVATION 
GENERATION SKILLS 


eee 


supply supply 


KNOWLEDGE INNOVATION 
GENERATION CYCLE 
CYCLE 
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THE DEMAND SIDE 


Improving the reciprocity between science and society is obviously not a task 
for the research community alone. The users of knowledge and the government 
must also make their contribution. On the demand side, for instance, it would 
seem that the existing options for the stimulation of research (fiscal facilities 
for example) are still used insufficiently. Also, it often appears difficult to 
formulate the (future) needs for knowledge either clearly or in good time. One 
well-known problem in this respect is the difference in time horizon. The 
‘market dynamics’ do not make it any easier for trade and industry and other 
segments of society to look ahead for any period longer than three to five years. 
Conversely, the ‘gestation period’ for innovative research is in the range of 
eight to fifteen years. This tension tends to play tricks on the small and 
medium-sized business sector in particular. It is impossible to eradicate it; the 
only thing to do is to handle it well. On the one hand, it makes it quite clear 
that research should not focus on short-term issues alone. On the other, it 
implies that the demand side must search for ways to bring the more distant 
needs for knowledge into view. Foresight studies, in which researchers and 
users of knowledge join forces and look at future developments together, can 
be of help here. Trade and industrial organisations can act as the intermediaries 
for those operating in the small and medium-sized business sector. 


Also in a policy sense does the strife towards a new symbiosis demand 
reflection on the actual functions of our knowledge system. The political world 
and trade and industry must become more aware that the innovation cycle 
will only be able to thrive if the cycles of knowledge augmentation and 
increasing understanding also flourish. The science and technology policy as 
formulated in Kennis in beweging’ and adopted in the Netherlands in recent 
years does tend to boost the innovation cycle. However, it still devotes too 
little attention to the complementary cycle of knowledge generation and thus 
runs the risk that the innovation process will also stagnate in due course since 
the flywheel will tend to loose momentum. 


A change of course is also required on another aspect. More convincing than 
ever before will science and technology policy need to express that “The 
Netherlands, Land of Knowledge’ covers more than a strictly economic context. 
Our knowledge potential for the 21st Century must also focus on cultural 
vitality, social resilience, ecological merit and administrative-political flexibility. 
All of which are essential qualities for a vital society. At the same time, these 


1 Kennis in beweging (Knowledge in motion). 
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are also qualities which reinforce our economic efficiency and international 
position. 


THE INTERNATIONAL DIMENSION 


Part of the environment of Dutch research is formed by international science. 
The Dutch share in the world-wide research effort is in the region of 2%. Both 
the producers and the users of knowledge have started to operate more and 
more on an international market. In the wake of European unification we also 
see mechanisms in place between the countries involved to coordinate the re- 
search efforts. Nevertheless, this broader context does not lessen the signifi- 
cance of a national foresight process; a process which is necessary to be able 
to translate the international developments into strategies at national level. 
Among other aspects, this concerns the training and education of the right 
kind of researcher who is capable of absorbing important societal trends that 
take place elsewhere. It also makes it possible for us to dedicate ourselves, 
in our research, to those areas in which the Netherlands excels or in which 
the Netherlands has special interests and opportunities. The choice to strive 
for a European pivotal function in certain areas implies investments to be able 
to achieve the required quality and scale. 


Strategies based on foresight activities in the international perspective also 
help prepare the Dutch knowledge infrastructure for changes in the demand 
for research from smaller and large enterprises and organisations. In other 
words, although the surroundings might be international the foresight studies 
primarily serve the Dutch interests. 


1.2 Self-organisation as the point of departure 


A new symbiosis calls for a good balance between dynamism and continuity 
in the knowledge system. The Foresight Steering Committee has no illusions 
that the organisation thereof could be steered centrally. Complex and radically 
changing relationships will arise from the intensive interaction between the 
knowledge system and its surroundings. 


Firstly, this will be the case because the surroundings (the government, indus- 
try, societal organisations, etc.) have a constant need for different knowledge 
partners when designing strategies and when searching for the answers to 
current societal issues. A second complication is that in most cases the needs 
of the surroundings cannot be met by research groups organised in one disci- 
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pline only. The knowledge system must therefore be sufficiently flexible to 
quickly organise multidisciplinary research and to execute that research ef- 
ficiently. This calls for more than simply the bringing together of researchers 
from different disciplines. After all, an increasing number of strategic and 
existing needs will first of all require the training of researchers who have the 
right views and best approach. For this reason the universities will need to 
(continue to) organise the cohesion between education and research (in which 
their raison d’étre lies) optimally. Finally, there is also a certain level of com- 
plexity due to the fact that the knowledge augmentation cycle and the inno- 
vation cycle each has its own dynamism. How these processes will develop, 
both individually and together, is difficult to predict. 


This also brings the boundaries of dynamism into the picture. The knowledge 
system also assumes continuity. The impatience of the demanding surroundings 
comes into conflict with indefatigable perseverance and endurance, elements 
which are essential if existing knowledge is to be augmented. It is therefore 
especially the government which, by virtue of its science policy, should ensure 
the continuity of fundamental research in particular. It is that research which 
provides the basis for successful interplay between knowledge augmentation 
and innovation and for deepening and reinforcing multidisciplinary questions 
and solutions. It guarantees that the source of application-oriented inventive- 
ness will not dry up. The Foresight Steering Committee is concerned that this 
insight into the importance of fundamental research is no longer obvious and 
therefore calls for the different roles of government to be clearly set out in 
the science policy. 


THE ROLE OF GOVERNMENT 


The relationship between the government and research is a multiform one. 
On the one hand the government sets out the framework for the knowledge 
system, on the other it participates in that system in different ways itself. As 
the body responsible for the publicly-funded part of research the government finds 
itself in a difficult situation. It is responsible for creating the conditions and 
incentives to maintain and strengthen a vital knowledge system for a knowl- 
edge-intensive society. It is in connection with this role that we address the 
government in various parts of this report. Nevertheless, the government must 
simultaneously adopt a reserved attitude with regard to its involvement with 
the research system and have faith in that system’s ability to regulate itself. 


The central steering of education and research in a direction in which the 
government has an interest in connection with its other roles, will in due course 
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be counter-productive. It will lead to imbalances in the knowledge system and 
hence to inflexibility in the dynamic interaction between the system and its 
surroundings. The continuing internationalisation in the field of science is 
contradictory to forceful top-down steering. Direct interaction between the 
suppliers and the users of research is becoming more and more evident on 
the international market. Consequently, this makes coordination by national 
governments hardly effective, if not impossible. 


As the body responsible for national strategic policy the government is able to 
stimulate vital interaction between the knowledge system and its surroundings 
in two ways. Firstly by critically following that interaction and by producing 
foresight studies where interaction falters or produces inadequate results. 
Secondly, by making (financial) incentives available in those areas where the 
knowledge system needs support to enable it to anticipate changing circum- 
stances in good time, or where societal needs cannot manifest themselves 
sufficiently (yet) in paid assignments. 


The government’s third role is that of principal and consumer of the knowledge 
system. The government calls upon research to help provide insight into the 
societal issues for which it holds the political responsibility. As such, its 
position is no different from that of other knowledge users. However, in prac- 
tice, it is confronted far more than the other users with long-term and compre- 
hensive issues. Tackling these issues may not be impeded by division and frag- 
mentation of research. Specialist departments consequently need to search for 
ways of jointly contributing towards the proper functioning of the innovation 
cycle as well as the cycle of knowledge generation. For the same reason, the 
government must organise its role as a user of knowledge in such a way that 
the efforts required to tackle the existing societal issues fit in with its long-term 
strategies. Only then can the knowledge system serve and support government 
policy adequately. 
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Box 3 Multidisciplinarity 


Scientific innovation and technical and societal innovations often call for an 
integrated effort from various disciplines in research. This is made difficult because 
of the strict disciplinary demarcation made in faculties and most scientific journals, 
as well as the disciplinary segregation made by the funding organisations. This 
element has been considered problematic in many foresight studies. 


Multidisciplinarity can, and indeed must be promoted through programmes in which 
the bringing together of different disciplines in a scientific or societal sense gives 
added value. The organisation, the execution and the management of such research 
sets special requirements. The greatest challenge is to be found where boundaries 
between contrasting disciplines are crossed, e.g. between engineering and the social 
sciences where cultural differences also need to be bridged and expectations regard- 
ing each other’s possibilities sometimes need adjusting. Maybe the main task for 
multidisciplinary research is to formulate the problem in such a way that it gives 
rise to cohesive, complementary research sub-projects, the synthesis of which pro- 
duces more than simply the sum of the parts. This must take place at the executive 
level and consequently demands researchers’ support. It is for this reason that even 
in the initial phase of - monodisciplinary - study programmes students must develop 
a sense of necessity to look further than the boundaries of their own discipline. Only 
in the second phase’ do researchers, on the basis of sound disciplinary instruction, 
become proficient in working in a multidisciplinary team. It is in these teams that 
the problems are marked out, defined in their entirety, and the constituent disci- 
plinary questions analysed in such a way that new societal or scientific relevant 
knowledge emerges from that research. Research schools” have a task here, possibly 
post-academic education too. Multidisciplinarity can also be given shape in longer 
programmes worked on collectively by university research groups, organisations 
for applied research and trade and industry. 


Multidisciplinary research should be given the opportunity to mature. While it is 
as yet unable to measure up to monodisciplinary research on all counts in terms 
of quality, and scientific relevance, it’s societal significance will need to carry more 
weight in the assessment of research proposals. Insight into those practices that 
contribute towards the success of multidisciplinary research will need to be expanded 
and disseminated. 
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In 1982 university education acquired a two-tier structure. In the first phase, scheduled to 
last four years, students receive an academic foundation course in their chosen subject. The 
second phase affords the opportunity for specialisation, for example in the form of a graduate 


programme leading to PhD research, or a university programme of teacher training. 


The present structure of scientific research in the Netherlands is also undergoing change. 
From the beginning of the nineties, the universities have been occupied in setting up research 
schools. These research schools — cooperative associations of the research groups and faculties, 
mostly of different universities — have two tasks: bringing together the best research in the 


Netherlands and providing education and training for the AlOs and OIOs. 
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1.3. Self-organisation and accountability 


The Foresight Steering Committee therefore calls for a government which 
adopts a reserved attitude towards the knowledge system and has faith in the 
ability of that system to organise itself. This may not be misunderstood as a 
plea for unlimited autonomy. Scientific research can only meet international 
standards if it is required to comply with the rules that the scientific world 
itself establishes in terms of quality and scientific significance. In that sense 
science must rely on itself. Naturally, it also contacts the users with regard 
to the societal significance. 


As a unique cultural and political instrument Dutch research has long been 
embedded in a system of checks and balances of intermediary organisations; 
a system which compels cooperation and coordination. The material collected 
by the Foresight Steering Committee clearly shows that this system of self- 
organisation — typical in the Dutch context — tends rather to encourage than 
hinder a strong international position of our research. Nevertheless, it is also 
evident that this system is not strongly developed in all fields of research. The 
necessary strategic orientation and the forming of alliances will need to be 
shaped more effectively in certain areas. One example of an extremely vital 
organisation is medicine; the structure is weaker in the social sciences and in 
some of the humanities. The research schools emerging rapidly, also in the 
latter disciplines, can improve this weakness and the resulting deficient sym- 
biosis between these parts of the knowledge system and the social environment. 
However, one condition needed to achieve this (as was pointed out earlier) 
is that the close connection between education and research continues to be 
productive. 


The existing division of tasks among the intermediary organisations is also 
inadequately suited to the growing need for multidisciplinary research. Again, 
the Foresight Steering Committee notes that both the furtherance of science 
itself as well as the changing relationship between society and science, tends 
to make this need greater. The indispensable foundations of such research are 
to be found in well-organised mono-disciplinary research and education, two 
elements for which the universities are primarily responsible. They are con- 
sequently required to acquaint students with the possibilities and perspectives 
of a multidisciplinary approach in the initial phase of their study programme. 
In the second phase the programmes will need to focus more specifically on 
making new researchers proficient in this kind of scientific work. Research 
schools are able to play a significant role in this respect. If they are not given 
sufficient stimuli from their social environment for their research and education 
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programming, they will need to have the support of intermediary bodies such 
as sectoral councils and the Netherlands Organisation for Scientific Research. 


Box 4 The missions of research institutes 


Totally or predominantly publicly-funded research in the Netherlands is conducted 
in various institutions, all with varying missions. A dynamic knowledge system 
requires that these differences be highlighted. 


The main task of the universities is to conduct fundamental, scientific research in 
particular and to provide the academic education connected with that research. As 
a derivative of this main task they perform research and teach on a contract basis 
and also provide services to society. 


The research institutes of the Nwo (Netherlands Organization for Scientific Research) and 
KNAW (Royal Netherlands Academy of Arts and Sciences) function complementary to 
the main tasks of the universities. These institutes conduct research in specialised 
areas for which the universities have no, or only limited facilities, or research which 


by virtue of its nature is less appropriate in a university setting. The knowledge 
developed in these institutes is frequently introduced in postgraduate courses, e.g. 
via participation in research schools. 


TNO (Netherlands Organization for Applied Scientific Research) and the principal techno- 
logical institutes primarily meet the demand for ‘purchased’ applied research from 
central and local governments and from businesses and organisations. This also 
applies with regard to a number of research institutes in the field of the social 
sciences which have united in the Vol (Association of Research Institutes) and for 
those institutes united in the DLO (Agricultural Research Service). 


Departmental research institutes conduct research of relevance to policy. A separate 
organisational structure and a direct link with the principal is required here for the 
sake of decisiveness in and continuity of government policy. 





The relative autonomy of the knowledge system (essential for its vitality) is 
inextricably linked with the accountability commitment. It is quite rightly 
expected of research institutions that they account for and justify their spending 
of funds made available from society, not only in a monetary sense but also 
in terms of content. Internal organisation problems and external legislation 
and regulations may not be allowed to stand in the way of fulfilling this 
requirement, as is often the case at present. 


The scaling-up of research, the necessity of multidisciplinary methods and 
limited resources necessitate both collaboration and differentiation among 
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research institutions. Research institutes must stress their distinctive features 
with regard to both these elements in their strategic plans, for which they bear 
responsibility for the results. Differentiation and profiling in recognisable 
missions and unambiguous strategies are beneficial for choosing the most 
appropriate alliances. Moreover, this makes the whole range of research options 
more understandable for those in need of knowledge. 


The myth of equality and the subsequent uniform treatment of universities 
must be shattered given that it elicits false competition and impedes coor- 
dination and subject specialisation. To benefit the vitality of the knowledge 
system and symbiosis with its surroundings the universities must be identifi- 
able as ‘public utility companies’, each with its own strong and weak points. 
The current open, public nature of the system of quality control for research 
in the Netherlands, implemented by the universities themselves and developed 
within the framework of the Association of Universities in the Netherlands, 
serves to promote differentiation and profiling. Taking these pathways can 
lead to anew balance of self-organisation and accountability, making possible 
a productive symbiosis between the knowledge system and its social environ- 
ment. 


14 Financing 


A vital knowledge system which is profitable for society cannot be procured 
at discount prices. In the Netherlands a total of Dfl. 10.6 billion was spent in 
1993 on research and technology development. That was 1.9% of the Gross 
National Product (GNP). Trade and industry (5.8 billion) and the government 
(4.8 billion) were the main financiers. The monetary value of the skills and 
the scientific and societal quality that is embedded in Dutch research can hardly 
be overestimated. Considering our nation’s ambitions regarding knowledge 
the main thing is to keep that value up to standard. After all, investments in 
knowledge are investments in societal innovation, in prosperity, employment 
and in competitive strength. Such expenditure also has a multiplier effect; it 
generates other investments: in production capacity, in services and in 
infrastructural facilities. 


The European average expenditure on research and technology is currently 
in the region of 2% of GNP. We see figures above the 2% mark in countries 
which have managed to maintain vitality in their knowledge system and have 
geared it up to the needs of the 21st Century. Figures below 2% are seen in 
those countries engaged in disinvestment or where the knowledge system is 
still in the initial stages. The level of expenditure on R&D in the European 
Union is clearly behind that of nations like Japan and the USA where it is in 
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the region of 3% of GNP. Hence the recommendation made in the Delors White 
Paper from a few years back to gradually bring up investments in knowledge 
in the EU to 3%. With this in mind it is all the more alarming to see that since 
1987 Dutch research expenditure has fallen below the European average, while 
before that date it had always been above it. The downswing in trade and 
industry’s expenditure on research and technology was the main cause. 


The problem is that the consequences of economising on long-term investments 
in research only become perceptible in the long term. Moreover, with future 
challenges in mind several aspects of the current knowledge infrastructure 
need reinforcing; this is also indicated in foresight studies. According to the 
Foresight Steering Committee, maintaining the standard of, and indeed in- 
creasing our knowledge potential cannot be achieved without also increasing 
the level of investments. The committee sees the following reasons for this. 


The growing knowledge intensity in many sectors of society increases the need 
for good research training. The cost of research, in terms of instruments, 
programming and manpower, are on the increase in the international dimen- 
sion. As indicated in the foregoing, Dutch research expenditure has decreased 
despite the fact that society’s needs for research, as shown in the foresight 
studies, call for extra financial incentives. 


Without attaching any conditions it is difficult to set 2% GNP as the absolute 
criterion for the financial basis that supports our knowledge system. There 
are substantial differences to be seen among the different nations in the struc- 
ture and orientation of their knowledge infrastructures. Moreover, the total 
volume is not the only reason to rejoice; on what the resources are spent, and 
how efficiently they are spent is also important. Nevertheless, the percentage 
of GNP could be used as a significant signal. 


It must be pointed out that government investments in research in the 
Netherlands dropped from 1% in 1987 to 0.8% of GNP today. R&D expenditure 
in private enterprise fell even more: from 1.3% to 0.9%. It is difficult to avoid 
the impression that trade and industry is showing a tendency to pass off 
relevant research onto the public sector. A recent CBS (Netherlands Bureau 
of Statistics) and cpB (Netherlands Central Planning Office) study* shows that 
these decreases are not compensated by other immaterial investments, such 
as education, licences, etc. 


2  Immateriéle investeringen in Nederland (Immaterial investments in the Netherlands), CBS/CPB, 
1995. 
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This trend is very much in conflict with the repeatedly acknowledged import- 
ance of investing in knowledge. If that importance is taken seriously then 
substantial efforts are called for, in both the public and the private sector, to 
bring the investments into line with the ambitions. 


The Foresight Steering Committee urgently recommends that the govern- 
ment makes its contribution in order that the research expenditure can 
once again be brought up to an adequate level by the year 2000; 2% of 
GNP could serve as the target figure. 


Such an effort is essential given that (as also shown in the foresight results) 
there is reason for new, powerful incentives for research in many areas. The 
following chapters show which societal and scientific tasks our knowledge 
system will have to face with a view to the future. A vital knowledge system 
must have at its disposal sufficient free resources for it to be able to act in an 
anticipatory manner. 


Chapter 2 outlines several important research themes which emerge from 
changes in the social environment, all of which demand priority for powerful 
incentives. A ‘mixed’ funding method should be considered for the purpose 
of effectuating that research: specialist departments, local government, trade 
and industry, other private and semi-public organisations and research insti- 
tutes. The Netherlands Organization for Scientific Research could (in line with 
the ambitions expressed in its strategy document’) take the lead in defining 
and developing such programmes. The role of stimulator is set aside for the 
ministers responsible for coordinating science and technology policy. 
Chapter 3 puts forward several urgent questions which are of importance for 
drawing up sound strategy in the four main fields of science. The Minister 
of Education, Culture and Science is responsible for this in view of his concern 
for the vitality of the Dutch research system. 


3 Kennis verrijkt (Knowledge enlightens). 
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RESEARCH FOR SOCIETY 


A vital knowledge system is a system which focuses on the developments that 
occur in its surroundings. Foresight studies are an important tool in this re- 
spect. Using the results of foresight studies it becomes possible to bring the 
supply and demand of research into line on the basis of a vision of the future 
trends. 


Four main lines that will be decisive for the future demand for expertise in 
the Netherlands were reported in analyses of the surroundings carried out 
in the individual science and technology foresight studies, and also in foresight 
studies conducted outside the research sector (Netherlands Central Planning 
Office, Socio-cultural Planning Department, Advisory Council on Government 
Policy, international studies): 

e information and communication in a knowledge-based society; 

e the aim towards a vital and sustainable economy; 

e internationalisation and regionalisation; 

e improving the quality of life. 


All four lines are interrelated. The information revolution influences inter- 
nationalisation; internationalisation and regionalisation are extremely important 
for our country’s economy; without a strong, clean economy it will be difficult 
to fulfil our ambitions regarding the quality of life. 


Developments in society within these four main lines require research to be 
carried out in all disciplines. Research that provides an insight into their nature 
and their effects. Research to find solutions to the interrelated problems. Also 
research to utilise the opportunities connected with those developments for 
technical and societal innovations. This chapter sheds light on the consequences 
of the four main lines and sets out ten recommendations for bringing research 
into line with society’s future knowledge needs. 


2.1 Information and communication in the knowledge-based society 


The explosive growth in the number of options for using information and for 
communication ensuing from information technology continues unrelentingly. 
This has an enormous effect on society and evokes many new requests for 
research. The availability and low-threshold accessibility of high-tech communi- 
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cation and information systems is a crucial factor for the progress of our pros- 
perity and welfare. In this context the government assumes a coordinating 
and stimulating role. 


Knowledge intensity is increasing in virtually all sectors of our society. Know- 
ledge and human capital determine the differences in growth among the differ- 
ent nations. The percentage of the labour force with an academic education - 
will increase, and thus the opportunities for the government, industry and 
society to contribute towards the furtherance of knowledge will also increase. 


New networks will arise in which knowledge will be produced, disseminated 
and managed. Typical is the growing interweave of the further development 
of scientific knowledge and related expertise and practices in society. Accessing 
knowledge and technology, keeping up knowledge augmentation, and navi- 
gating through the knowledge arsenal, are all significant issues for nations, 
organisations and for the individual as well. Learning to learn, and continuing 
to learn, will become prerequisite. 


Information technology also presents scientific research with new possibilities, 
among other things through the greater computing power, more efficient search 
options for existing research results, through the linkage and analysis of data 
bases and through faster and more efficient interaction with colleagues, with 
the industry and with societal groups. 


DEVELOPING THE INFORMATION AND COMMUNICATION STRUCTURE 


By introducing the current National Electronic Highways Action Programme 
the government promoted the realisation of an advanced and widely accessible 
information and communication infrastructure in the Netherlands. Such an 
infrastructure is essential for developing new services and applications. This 
will enable the Netherlands to hold on to its strong position as a producer 
and exporter of knowledge and services. The plans that have been developed 
must lead to private enterprise investing in the relatively short term in such 
basic facilities as broadband frequencies and peripheral equipment for channel 
access and investments in services via those channels. Nevertheless, current 
information and communication technology is still relatively primitive when 
compared with the visionary applications described by many. Nor is a great 
deal known about the non-technological aspects of introducing electronic 
highways. Research in these areas is desperately needed in the long term. 
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Incorporate a research programme in the National Electronic Highways 
Action Programme, aiming at innovations in the long term. 


Potential elements for such a research programme that came to the fore in the 
foresight studies and preliminary studies were: 


e The development of expert systems and autonomous cognitive systems 
based on the concept of human cognition and the interaction between man 
and machine. Significant fields of study are computer science, linguistics, 
language technology and the cognitive sciences. A foresight study in the 
field of computer science will soon be completed; a foresight study for the 
cognitive sciences has already been started. The Netherlands Organization 
for Scientific Research has set up a Language Technology Priority Pro- 
gramme focusing on the development of a travel information system. This 
can serve as a model for the structure of other specific capital-intensive 
investments in advanced information and communication technology 
applications, for example in the financial sector, education and in legal 
practice. (Modern Languages Foresight Study; Cognitive Sciences Foresight Study; 
Information and Communication Technology Foresight Study; Computer Science 
Foresight Study) 

e The development of effective and efficient facilities for the storage, pro- 
cessing, recognition and the display of (moving) images, sound and text 
and data. Future technologies will be based on microsystem technology 
and nanotechnology. Fields of research here are optoelectronics, photonics, 
display unit technologies, data compression methods, modelling and rep- 
resentation software (including three-dimensional) and production tech- 
nology for microsystems and nanostructures. (Information and Communication 
Technology Preliminary Study, Nanotechnology Study, Microsystem Technology 
Study) 


HUMAN CAPITAL 


Progress in information and communication technology is a major incentive 
for the knowledge-based society. New options for individual tutoring, distance 
learning, innovative teaching methods and for ‘lifelong learning’ are on their 
way. Knowledge intensification in connection with industrial, administrative 
and societal activities continually set more stringent demands on individuals; 
this can be seen in the increasing number of industrial training schemes. 
Foresight studies into educational research and into research in the field of 
human capital show that while their potential impact is substantial, relatively 
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little is known about the possibilities and effects of these developments on 
education. 


Organise a long-term, multidisciplinary research effort into learning and 
human capital in the knowledge-based society. 


The foresight studies suggest the following research themes to achieve this: 


¢ Multidisciplinary research into the relations between the teaching process, 
the institutional structure of education and the return on investment in 
human capital. At present this is done through educational studies and 
economics. Collecting longitudinal data on level of education, income 
trends, work experience and educational returns is essential for the develop- 
ment of this research. (Preliminary Study into Human Capital, Working Group 
on Strategy for the Social Sciences) 

¢ Research for the implementation of information and communication tech- 
nology in teaching. A total concept must be developed which offers insight 
into the relationships between education, communication and informa- 
tisation, in the relationship between school education and non-school-linked 
education, and in the relationship between formal and informal teaching. 
(Educational Research Foresight, Preliminary Study into the Cognitive Sciences) 

¢ Scientific and policy-oriented research into all existing and essential forms 
of vocationally oriented education for adults, their effectiveness and 
efficiency and their individual and societal returns. (Educational Research 
Foresight) 


2.2 Towards a vital and sustainable economy 


Economic activity changes as a result of the increasing level of international 
competition, a more stringent environmental and energy policy and information 
technology. Employment in industry is on the decrease. More employment 
is available in the service sector. Medium-sized and sometimes small enter- 
prises internationalise in order to make the best use of their market oppor- 
tunities (see box 5). 


There is intense societal and economic pressure to make products and pro- 
duction processes sustainable. Latitude for this is created through infor- 
matisation, miniaturising and dematerialising industrial activity (more efficient 
use of raw materials; from bulk to high tech). For the processing industry this 
means a radical shift to products which have a high added value. 
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Box 5 Research for Dutch Industry 


Dutch industry has a particularly strong position in the processing industry (e.g. 
basic chemicals, oil refining, base metal, paper and beverages) and in the more 
traditional sector (food industry, printing trade, electrical apparatus, glass, agri- 
cultural machinery and the textiles industry for instance). High-tech industry in the 
Netherlands is not quite as advanced, and sectors like the motorcar industry, the 
aircraft industry, pharmacy, electronics, coatings and special machinery, is dominated 
by a few enterprises only. 


Strong industrial clusters are the agro-industrial complex and the goods and services 
products located near the port of Rotterdam and Schiphol Airport. The high quality 
of services, the high quality of the fundamental research and the stable socioeconomic 
climate are major competititive advantages here. 


A study published by the Netherlands Central Planning Office,’ shows that inter- 
nationalisation and a more stringent environmental and energy policy has put the 
Netherlands under pressure. Low-level activities will be transferred to emerging 
industrial countries (including countries in Eastern Europe). To follow the industrial 
developments in Europe we need more than proportional restructuring. The tra- 
ditional sector will need to (continue to) focus on the development of high-quality 
niches in the market by making use of high-tech products, by improving quality 
(sustainability, flexibility, delivery time, production to customer specifications) and 
by increasing the design and development capacity. The processing industry will 
need to move on to high-grade segments by making use of biotechnology, new 
materials and so-called generic technologies such as microsystem technology, nano- 
technology and optoelectronics. This implies that the high-tech industry will have 
to be reinforced. 


The general strategy we are able to extrapolate from Central Planning Office studies 
is a shift in industry to more advanced segments of the market and to high-tech 
products. This will require an increase in the R&D effort as well as an increase in 
our knowledge of technology, the market and languages. 


The recommendations made in this report are in line with this strategy. We call for 
research for the agro-industrial complex and the service sector, for research into 
the integral utilisation of space and development of the information and communi- 
cation infrastructure to maintain and expand the existing efficient clusters. The 
National Research Initiative ‘Factor 4’ focuses on supporting the restructuring of 
the processing industry. A reorientation and profiling of engineering and the natural 
sciences will be required to realise the shift towards more advanced segments of 
the market; existing strong points of fundamental research will need to be used in 
this context. Research into ‘human capital’, ‘business activity and innovation’ and 
into ‘international and regional processes of change’ is essential to strengthen the 
strategic capacity of businesses, the government and society. 





1 Nederland in drievoud (The Netherlands in triplicate). 
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There is a clearly perceptible trend towards a network economy. Innovations 
are now being developed together with potential suppliers. Small businesses 
will need to increase their design and development capacity. Being able to 
handle mutual dependencies is a determinative factor for success. 


Viable economic activities are progressively being characterised by their high 
added value. Knowledge, embodied in highly-trained employees and in capital. 
goods or in R&D, is also becoming increasingly important. 


The foresight studies confirm the picture drawn in previous studies showing 
options for new high-tech activity on the basis of existing technological research 
capacity. Biotechnology, for example, a field in which the Netherlands has built 
up an enormous potency of relevance for agriculture, the chemical and food 
industries. The Netherlands also has strong centres in microsystem technology. 
The world market for silicon micro-engineering-based products will increase 
by 20% a year. This is a most attractive basis for entrepreneurs. Collaboration 
among existing businesses and designer training courses at universities and 
financial support for new entrepreneurs are important elements in this respect. 
The Netherlands also offers good opportunities for a medico-technological cluster: 
excellent academic faculties and hospitals on the one hand, and pharmaceutical 
businesses and businesses operating in the field of specialised technology on 
the other. Specifically, there are ample opportunities emerging for imaging 
and image processing technology. Environmentally-inspired process technology 
has also reached a high level of development offering the opportunity to de- 
velop a strong position in niches in the world market if government, consulting 
engineers and engineering companies are able to coordinate their strategies. 
Energy technology also offers opportunities. Profiling the Netherlands as a ‘gas 
country’ which is striving to become Europe’s most efficient gas economy, 
offers a most suitable strategic framework in this respect. (The Netherlands 
Knowledge Portfolio, Technology Map, Energy Research Foresight) 


THE AGRICULTURAL SECTOR AND THE FOOD INDUSTRY 


Porter analyses of the Dutch economy,’ the scenario studies conducted by 
the Central Planning Office and the Chemistry Foresight Committee show that 
the agricultural and food cluster is the broadest and deepest cluster in the 
Netherlands. Broad, given that it comprises many different sectors which act 
as suppliers for each other and which, together, produce a wide range of end 


2 Concurrentiekracht en Innovatief Systeem, (Competitive Strength and Innovative System) 
D. Jacobs, P. Boekholt, W. Zegveld, TNO-STB, 1990. 
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products. Deep, given that each chain involves competitive firms: raw material 
manufacturers, the food and drugs industry, suppliers, machine builders and 
service providers. Agriculture is one of the mainstays of the entire cluster. Cur- 
rent trends in agriculture necessitate a reorientation of agricultural research. 
The other mainstay is the food industry, an industry which is interwoven with 
agricultural activities and which benefits from the Port of Rotterdam. Environ- 
mental policy and internationalisation calls for a strategy that aims to increase 
quality and develop high-level market segments. 


Intensify research for innovations and improve quality in the agriculture 
and food cluster. 


Included in the themes for research suggested in foresight studies were: 

¢ Process technological research for the food industry, aiming to cut down 
on raw materials and reduce energy consumption, to reuse raw materials 
and to increase the added value. (Chemistry Foresight Study) 

e Research into the quality of agricultural produce and food products from 
the chain perspective. The aim is to measure the quality parameters in 
integral quality control systems (IQCs) throughout the entire process from 
production to sales. To achieve this we must be knowledgeable of: how 
quality is perceived, the transfer of quality characteristics, critical par- 
ameters and the measurability of quality characteristics; the genetic and 
physiological characteristics of animals and plants as factors for essential 
quality components of food products that make it possible to steer or adjust 
the production process; the effects of refining agricultural products on 
health. (Chemistry Foresight Study, Netherlands Council for Agricultural Research 
Long-term Perspective) 

¢ Research into the development of unit operations in processing technology, 
storage technology and distribution technology. Innovation in this context 
calls for collaboration among the manufacturers and the users of apparatus, 
those with product knowledge and specialists in the field of logistics and 
automation. (Netherlands Council for Agricultural Research Long-term Perspec- 
tive) 


THE SERVICE SECTOR 


The service sector has gradually developed into the largest sector of the Dutch 
economy and now holds an almost 70% share of the total employment figure. 
In contrast with this significant interest, very little attention has been given 
to research focusing on the service sector to date. This applies with regard 
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to research themes which are significant for the service sector and for the 
building up of a knowledge infrastructure for this industry. 


Stimulate and bring consistency in research for the service sector; a sector 
which is becoming increasingly important for the Dutch economy. 


The term ‘service’ covers such activities as transport and commercial services, 
information and communication services, financial services, professional ser- 
vices, recreational, cultural and public services like health care and education. 
Considering the breadth and diversity of this sector it is impossible to simply 
establish the research priorities of the service sector. 


Many services are based on the structuring, the utilisation and the transfer 

of knowledge and information. The easy transfer of knowledge depends on 

software as the ‘knowledge packaging’. Relevant research themes here are: 

e Software engineering; knowledge management; data and knowledge sys- 
tems, including expert systems; the interaction between man and machine; 
image and sensor processing; robotics, embedded systems, speech recog- 
nition and speech synthesis, computer graphics, user-interface systems. 
(Preliminary Study into the Cognitive Sciences, Computer Science Foresight Study, 
Preliminary Study into Knowledge for the Service Sector) 

e Research in the field of mathematical statistics, the theory of probabilities 
and (mathematic) decision theory. Innovative research in these areas for 
industry and services is difficult to get started. Consideration should be 
given to establishing a (European) institute. (Mathematics Foresight Study) 


Service in the field of finance is one of the knowledge intensive cores of the 

service sector. Continual technical changes lead to the more-or-less total auto- 

mation of banking and insurance processes. The rise of information and com- 

munication technologies makes it possible to introduce new financial services. 

e Research is called for into the development of information technologies, 
protection technology, data communication, neural networks and the 
application of new financial services. (Dutch Knowledge Portfolio Study, 
Preliminary Study into Knowledge for the Service Sector) 


Research themes which came to the fore in foresight studies for the transport 

and commercial services are: 

* Long-term research into collective passenger transport, into logistic chains, 
and into the development of intermodal transport. Stimulation of this 
research is an essential part of reinforcing the knowledge infrastructure 
in the field of transport and the infrastructure. (Steering Committee on Traffic, 
Transport and Infrastructure) 
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Here too is high level of interaction with the demand side prerequisite if 
investments in knowledge are to be profitable. New foresight studies focusing 
on the needs for knowledge of the different service sectors can contribute 
towards this. (Dutch Knowledge Portfolio Study, Preliminary Study into Knowledge 
for the Service Sector) 


NATIONAL RESEARCH INITIATIVE ‘FACTOR 4’ 


An ecological restructuring of production and consumption will in due course 
be essential if we are to meet the needs of future generations. Businesses, 
institutions and citizens alike will have to ‘start doing more with less’. In the 
medium term this relates to doubling the nation’s wealth and simultaneously 
cutting the consumption of raw materials by half, as well as reducing the 
environmental load by half (‘factor 4’). To achieve this there are many technical 
and organisational possibilities which need developing further. Collaboration 
is called for in this respect from the natural sciences, engineering sciences and 
the social and behavioural sciences. 


Start a National Research Initiative ‘Factor 4’, aiming to reduce the 
environmental impact by half, even if the nation’s prosperity doubles, 
in which existing institutes participate and bring their strategies into 
line. 


The foresight studies suggested the following elements for such an initiative: 


e Aconcentration of energy research into reducing the cost price of renewable 
sources of energy and into raising the level of energy efficiency by utilising 
gas technologies in households and businesses. Expanding the current 
research effort and improving the structure for the required programming 
is important. Novem and the Netherlands Organization for Scientific Re- 
search could play a main role here. (Energy Research Foresight Study) 

¢ The application of microsystem technology for the development of pro- 
duction technology and industrial process control and for the agricultural 
and medical sector for instance. Waste streams could be minimised by 
taking continuous measurements and by adopting more accurate production 
techniques. (Microsystem Technology Study) 

¢ Process technological, catalytic and biotechnological research focusing on 
processes which allow the maximum level of purity to be achieved in the 
end product and a minimum amount of residual product; chemistry re- 
search aiming to transform those products which do not, or no longer fulfil 
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a function into raw materials which have an economic value. (Chemistry 
Foresight) 

e The development of sustainable industrial systems in agriculture, whereby 
the options for both integrated and biological (ecological) industrial systems 
must be investigated. Multidisciplinary programmes focusing on the devel- 
opment of model systems based on biological, technological and socio- 
economic research are important here. These programmes must offer scope 
for strategic research, technical research, knowledge transfer and activities 
of technical organisations. (Netherlands Council for Agricultural Research Long- 
term Perspective) 

e Research into the ecological and socioeconomic preconditions and into the 
transformation process required for a sustainable economy (business strat- 
egies, consumer behaviour, infrastructure and technology). (Advisory Council 
on Nature and the Environment Long-term Perspective, Strategy for the Social 
Sciences) 


INTEGRAL UTILISATION OF SPACE 


The extremely dense population in the Netherlands, plus the growing needs 
of the individual implies that we have very little scope for realising all our 
ambitions. Over the next few decades the space available will have to be shared 
out to meet a variety of wishes and interests in the economy, nature, agri- 
culture, housing, infrastructure and recreation. A great deal is being done in 
this respect. Agriculture is facing a major change, both in an economic sense 
and in terms of the contribution it must make towards improving the quality 
of our environment. The so-called Main Ecological Structure (a system of 
corridors linking natural, uncultivated areas) is being worked upon, outdoor 
recreation is still on the increase and a substantial expansion of our woodlands 
and forests is expected in due course. Transport connections, which remain 
extremely important for the Netherlands as a country which offers attractive 
business locations for distribution, are under a continually increasing amount 
of pressure. Choices must be made as to the direction the developments should 
take, both within and leading from the Randstad and other major urban areas. 


Intensify research into the integral utilisation of space and into resolving 
the acute problem of lack of space in the Netherlands. 


The possibilities for a foresight study into spatial research is being looked into 
in conjunction with the R&D network for spatial planning policy (Netwerk RO). 
The main theme of this study must be intensification of the cycle of generating 
knowledge, including the attempts to stop the current breakdown of that cycle. 
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Various relevant research themes were suggested in foresight studies which 
had already been completed: 


e Long-term research into the development of logistic chains, intermodal 
transport and (collective) passenger transport, a study which should focus 
on (further) developing the transport system as well as on gaining insight 
into the utilisation and dynamism of transport systems, the management 
thereof, and technological solutions for transport problems. A Steering 
Committee on Traffic, Transport and Infrastructure has already worked 
out a research programme. (Steering Committee on Traffic, Transport and 
Infrastructure) 

e Civil engineering technology research focusing on the intensive utilisation 
of space and the land-water problems. Challenging concepts such as build- 
ing underground, the use of recycled raw materials and land redevelopment 
are being tackled via the ICES (Interdepartmental Commission on Economic 
Structure) programmes. Sustainable building and urban construction also 
deserve attention. (Dutch Knowledge Portfolio Study) 

¢ Research to obtain insight into the ecological effects and risks of an integral 
utilisation of space and into the possibilities of intensifying the ecological 
functions in the case of such utilisation of space. Boosting ecological engin- 
eering, such as geochemical engineering, intervening in the country’s hy- 
drology and biological soil sanitation are important elements. (Advisory 
Council on Nature and the Environment Long-term Perspective) 

¢ Research into the administrative and societal aspects of an integral 
utilisation of space focusing on decision-making processes, the integration 
of legislation and regulations, construction principles, the development 
of instruments to help assess the effects of physical planning activities in 
an early stage of the planning process, and the development of non-finan- 
cial instruments to pursue physical planning and infrastructure policy. 
(Advisory Council on Nature and the Environment Long-term Perspective, Nether- 
lands Council for Agricultural Research Long-term Perspective) 

e Research into the effectiveness and efficacy of spatial investments and the 
conditions applying to these investments, devoting particular attention to 
the nature and the role of land policy, the progress and impact of VINEX 
(Fourth report (extra) on spatial planning in the Netherlands) and process 
architecture. (R&D network for spatial planning policy) 

¢ Medium-term research into the changing urban and rural area ratios, 
focusing on the nature of the underlying societal, economic and ecological 
processes, the impact on society and the environment, and the possibilities 
for steering policy. A programme has already been worked out by Nether- 
lands Council for Agricultural Research and the R&D network for spatial 
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planning policy (Netherlands Council for Agricultural Research Long-term Per- 
spective, R&D network for spatial planning policy) 

e Research into the time-spatial dynamics, focusing on the relationship 
between changes in how time is spent (24-hour economy, more leisure time, 
longer opening hours) and the spatial consequences for district planning 
and urban development, and combined time-spatial trends like teleworking. 
(R&D network for spatial planning policy) : 

e An integral biodiversity research programme based on work performed 
by the Netherlands Council for Agricultural Biodiversity Research and 
Advisory Council on Nature and the Environment programming study. 
(Biodiversity Report) 


2.3 Internationalisation and regionalisation 


There is a continuous scaling-up and internationalisation under way in the 
markets for people, services, goods, capital and information. Information 
technology is constantly offering new opportunities in this area. Several, pre- 
viously isolated areas of Eastern Europe, as well as some developing countries, 
have now become economically active. This has led to a rearrangement of the 
production and employment structures (see box 6), the internationalisation 
of data flows and the rapid expansion of dominant cultures. 


These changes give rise to responses in which the necessity of continuity and 
cohesion is stressed and in which traditional structures and values are called 
to mind. The political translation of this is sometimes sought for in the regional 
context. Extremes which come to the fore in this respect are nationalism, 
protectionism, and cultural chauvinism. 


The national state is sometimes regarded as too small, on other occasions, too 
large. On balance, it is still loosing its influence. At the bottom, local and 
regional structures are becoming stronger. At the top, we see an increase in 
the importance of international arrangements. International economic processes 
progress more quickly than political and administrative processes. Decision- 
making is becoming fragmented and this has an effect on the relationship 
between citizens and local and regional governments. 


Since the end of the Cold War, international relations have become fluid and 
unpredictable given that the players are now searching for new alliances or 
forms of regional unification. Europe is engaged in the latter, yet at the same 
time it is forced to reorientate itself with regard to its relationships with 
neighbouring countries. 
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Box 6 Internationalisation and research foresight studies 


An orientation of our national defence efforts towards continental Europe is no 
longer sufficient and is being expanded in the form of conflict control, peacekeeping, 
stabilising intervention, crisis management and combating terrorism. This gives rise 


to the question whether a different orientation of defence research is not required. 
Re-evaluation of foreign policy calls for a foresight study into research focusing on 
the developing countries. This applies all the more considering the tendency to use 
the development aid budget to encourage the research capacity in the developing 
countries themselves. The Advisory Council on Development-Related Research 
(RAWOO) could take the lead here. 





DEVELOPING BUSINESS ACTIVITY AND INNOVATION 


One of the questions asked in the process of internationalisation and regionalis- 
ation is whether in the year 2010 the Netherlands will still be highly competi- 
tive and, if so, what that competitive position will be. The Netherlands Central 
Planning Office’s scenario study,’ outlines three possibilities to answer that 
question. Trends in Dutch trade and industry and the relationships with busi- 
ness activity elsewhere are central in that report. Internationalisation calls for 
a restructuring of Dutch industry. The importance of this process urgently 
calls for research into the development of business activity, the international- 
isation (‘globalisation’) of business activity and regional profiling, and also 
research into technological innovation processes in an international, knowledge- 
oriented society. It is a question of understanding the processes and of devel- 
oping relevant economic and socio-cultural knowledge which contributes to 
trade and industry’s competitive position. 


Encourage research into the development of business activity and into 
innovation processes in support of the restructuring of Dutch industry. 


Foresight studies suggest the following research themes for this. 


¢ Research into innovation processes and knowledge management in inter- 
national, knowledge-intensive economies, into the role of scientific and 
technological research therein, and into the consequences for industrial 
development in the international dimension. Technological development 
has an influence on the development of business activity and the locations 


3 Nederland in drievoud (The Netherlands in triplicate), CPB. 
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where economic core activities will take place. Contributions can be made 
from business economics, regional economics, law and technology studies. 
(Agricultural Sciences Foresight Study, Working Group for the Social Sciences, 
Economics Foresight Study, Preliminary Study into Knowledge for the Service 
Sector) 

e Research into the development of the European market and European econ- 
omy, the effects of abolishing border controls and the development of new - 
economic opportunities. (Working Group for the Social Sciences) 

e The juridical aspects of economic internationalisation. There is very little 
public control of the capital and goods markets at international level. The 
various government models (EU, NAFTA, Asia) compete against one another, 
exporting part of their legal systems, including the accom Daa value 
systems. (Law Foresight Study) 


INTERNATIONAL AND REGIONAL PROCESSES OF CHANGE 


Internationalisation and regionalisation not only have an economic side to 
them; they also involve politico-administrative and socio-cultural aspects. In 
this process, the various communities become more closely intertwined in an 
organisational, institutional and cultural sense. The changing international 
relations give rise to options, questions and uncertainties. These can only be 
dealt with properly if they are based on insights into international processes, 
international decision-making and the development of regional and interna- 
tional cultures. 


Stimulate multidisciplinary research into administrative and socio-cul- 
tural internationalisation. 


Major themes for research are: 


° Research into the cultural exchange and the development of international 
culture. Of importance here is research in the humanities and social and 
cultural research into other languages and cultures. It goes without saying 
that priority should be given to those languages and cultures which are 
important for the Netherlands from an economic, political and societal point 
of view. (Committee for the Future of the Humanities, Foresight Study into Dutch 
Language and Literature) 

¢ Research into development of the Dutch language and culture and into 
the acquisition of languages and polyglotism. Internationalisation and the 
multicultural society in the Netherlands are bringing about a substantial 
change to the Dutch language and Dutch culture. While acquiring and 
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mastering the Dutch language may no longer be taken for granted it is still 
very important. (Foresight Study into Dutch Language and Literature) 

¢ The development of international legal practice, particularly European legal 
practice. Europeanisation is attempting to find a balance between a demo- 
cratic federal structure and a bureaucratic supranational organisation. This 
gives rise to a new kind of law. (Law Foresight Study) 


2.4 Quality of life 


When, over the years, Dutch people were asked what they felt was the most 
important thing in life, their answers varied along with their views as to 
whether the conditions of life are self-evident or, to the contrary, under pres- 
sure. Nevertheless, there is one thing that has become increasingly important 
over the years: our health. 


The quality of life is influenced by the developments that take place in society, 
developments which involve both challenges and threats: individualisation 
and the ageing population for instance. Individualisation is the process that 
gives man the freedom to organise his own life, aside from traditional relation- 
ships and morals. The welfare state has made a high quality of life possible 
for a great many people. Moreover, the economic measures that will ensue 
from the welfare state reforms will also have an effect on the quality of life. 


These developments are leading to an increase in the tension between the 
individual and the population as a whole. Subsequently, that tension can be 
expressed in a dichotomy in society, in a decline of the ‘midfield players’, a 
decline of the family, more insecurity, a general decrease in the social cohesion 
at macro, meso and micro level. Whatever the (often extreme) expectations 
and fears may be, it is in any case clear that societal ties and relations follow 
different patterns. Structural changes occur which are consequential for policy 
and administration. 


SOCIAL COHESION 


Social cohesion covers several different aspects: individualisation, the change 
in societal relations and the role of government. Individualisation not only 
makes people set high demands on life, but in turn makes life itself set new 
demands on mankind. The increased freedom to choose can turn into pressure 
to choose; something which not everyone is able to cope with, and can lead 
to new forms of exclusion. On the other hand, we see new movements and 
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other forms of social cohesion emerging. The relation between citizen and 
government changes. On the one hand we have the outspoken citizen who 
uses acceptable or even unacceptable means in his fight against what he feels 
are disagreeable government activities. On the other hand we have a govern- 
ment which has to deal with a wide range of different citizens’ interests in 
such a way that its own effective actions are not impeded by those citizens 
who feel the government has not given them a good enough deal, or who even | 
alienate themselves from the government. Social cohesion as the central theme 
for multidisciplinary research gained wide support at a conference on strategy 
for the social sciences." 


Organise a multidisciplinary research effort into social cohesion, import- 
ant aspects being individualisation, new societal relations and the role 
of government. 


Research priorities have to be dominated by the quality of life on the one hand 
and social cohesion on the other, taking into account the restructuring process 
of the welfare state. Especially those new trends that can lead to a reduction 
in the tension between the individual and the sage ees as a whole, should 
be the subject of study. 


¢ How do people become, and remain able to deal with the constant problem 
of having to make choices in both their private and their working life? 
Questions into the intellectual, moral, social and emotional baggage, into 
learning to learn and life-long learning are important here. These questions 
must be investigated in relation to raising families, education and the 
media. (Working Group for the Social Sciences, Foresight Study into Education 
Research) 

¢ The effects that dominant societal institutions (the market and the media 
for instance) have on the citizen. How, and to what extent is it necessary 
to protect the identity of the individual and the individual’s private life? 
How autonomous is the citizen? (Law Foresight Study) 

¢ Research into maintaining law and order, into decision-making on issues 
of public administration, and also into the administration of law and 
equality before the law, can contribute towards new concepts of administra- 
tion and citizenship: the citizen as a person who governs and is governed. 
(Law Foresight Study) 


4 De Sociale Wetenschappen op de Agenda (Proceedings of the Workshop ‘Social Sciences 
on the Agenda’) — 20 March 1996, Foresight Steering Committee / SWR, March 1996. 
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It is important to conduct research in a wide variety of areas in order to map 
out the dynamism of the tension between the individual and the population 
as a whole. The nineties show a new €élan in every respect here. Future-oriented 
research should devote attention to new, sometimes quantitatively negligible 
movements and innovations. Priorities here are: 


e Research into emerging lifestyles based on societal, religious or economic 
values which cannot (fully) be traced back to traditional socioeconomic 
personal characteristics. Codes of conduct often develop in these lifestyles 
which in actuality imply a reduction in the tension between the individual 
and the population as a whole. (Working Group on Strategy for the Social 
Sciences) 

¢ The effects of flexible labour. Flexibilisation can contribute towards employ- 
ment and towards resolving the problems of organising economic activity. 
It can also bring about new forms of exclusion in the labour market and 
damage the quality of production. (Working Group on Strategy for the Social 
Sciences) 


NEW ORIENTATIONS IN HEALTH RESEARCH 


The health service has developed into a comprehensive, differentiated and, 
partly because of this, complex sector of our society. Health and the quality 
of life are regarded as one and the same by many people. Much sooner and 
more frequently than before do people now resort to the health care system 
in the expectation that the quality of care has been adapted to state-of-the-art 
technology and science. Resorting to the health care system has also become 
more intense because of the ageing population and the increasing number of 
chronic illnesses. This results in an increase in costs. People are becoming older, 
become sick for longer periods of time (an increase in chronic diseases) and 
are more likely to suffer several ailments at the same time (co-morbidity). The 
number of chronic diseases is also increasing because of the improved treat- 
ment of acute pathological illnesses. 


Effectuate the new priorities in health research focusing on the ‘quality 
of life’ and the efficacy of the health service. 


The problems outlined above lead to five priorities in health research: 


¢ Optimisation of diagnostics and the treatment of chronic or chronically recur- 
rent illnesses that can occur at any age, are difficult to treat, have a radical 
effect on the quality of life, require a great deal of care and for which 
scientific research is promising. Some illnesses have a psychological basis, 
such as behavioural disorders in children, depression, schizophrenia, drug 
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addiction and communication disorders (including language deficiencies). 
Other illnesses are physical (somatic) by nature: multiple sclerosis, chronic 
pain, chronic intestinal inflammation and congenital disorders. The conse- 
quences of micro-organism resistance to antibiotics could also be added 
to this list. 

Geriatric complaints and limitations inherent in the elderly which result in a 
lower quality of life and a substantial need for care. This calls especially | 
for research into the endocrine aspects of ageing, dementia (including Alz- 
heimer’s disease), cerebrovascular complaints, hearing defects, poor eye- 
sight, heart complaints, incontinence and co-morbidity. 

Primary and secondary prophylaxis, such as research into new prophylactic 
methods, effectiveness and efficacy studies of existing prophylactic 
measures, research into the implementation of prophylactic measures. Of 
importance here are the organisational, the social and the ethical aspects 
of prophylaxis. Research in the broad field of the determinants of (ill) health 
and genetic predisposition should also be stimulated. 

Promoting autonomy and the ability to cope: care tailored to meet the needs 
of the individual. Top priority is given to research which helps (chronically) 
sick and handicapped persons to live their lives as independently as poss- 
ible, giving attention to the social environment: the development of home 
care technology, research into the applicability thereof in extra-mural care 
and into the determinants of how health is experienced. 

The quality and efficacy of care. Top priority is given to medical technology 
assessment (MTA) and methods of evaluating existing diagnostic practices 
and treatment, also in the field of surgery, focusing on the development 
and implementation of protocols. Research is also necessary into the side- 
effects, complications and interactions of the long-term use of medicines, 
into the effects of multi-medication and into a responsible reduction in the 
use of medication. With regard to the quality and efficacy of the care sys- 
tem attention is required for research to support the Care Institutions (Qual- 
ity Act), into issues connected with substitution, into the coordination of 
different kinds of care (particularly for those in chronic need of care) and 
into the consequences of a changed employment structure in the health 
service. Also of importance in relation to quality and efficacy of the organis- 
ation is research into the diagnostic decision-making process, into the added 
value of a great deal of laboratory diagnostics, into the various ethical 
aspects at issue in medical decision-making, and into the care demand and 
supply ratio. (Working Group on the Strategic Conference on Health Research) 
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STRATEGY FOR SCIENCE 


Intensifying research into the needs of society only makes sense if the research 
system itself is in order. Numerous suggestions were made in the foresight 
studies for improving the organisation of research. Key concepts are: profiling 
in terms of quality, raising the level of strategic orientation and intensifying 
collaboration. Some areas are more advanced than others in this respect, 
although the processes leading up to it have already been started in all fields. 


How these key concepts will be interpreted will differ in each field of science 
since the demands and possibilities differ for each field. The organisation of 
and strategies in research (to benefit both scientific and societal progress) must 
always be in line with the characteristics of each discipline. This chapter deals 
with those strategic questions which are of relevance to the four major disci- 
plines: engineering and the natural sciences, social sciences and the behavioural 
sciences, the humanities and health research. Recommendations are then made 
on the basis of foresight study results in these fields to reinforce the self-organ- 
isational capacity of these disciplines. 


3.1 Engineering and the natural sciences 


Engineering and the natural sciences are major factors for the innovative 
strength of our industry and our service sector and for the attractiveness of 
the Netherlands as a place to establish a new business. Research in the field 
of engineering and the natural sciences is also important for societal issues 
such as environmental problems and the problems we in the Netherlands have 
to face due to our lack of space. The quality of fundamental research provides 
the Dutch economy with a competitive advantage. Therefore the Foresight 
Steering Committee participated in, or initiated (see box 7), a large number 
of foresight studies or foresight activities for engineering and the natural 
sciences. 


The Foresight Steering Committee foresight studies show that engineering and 
the natural sciences are faced with several demands of an institutional and 
organisational nature. The drop in number of students puts pressure on the 
progress and quality of research in physics and astronomy, mathematics and 
chemistry as well as in other disciplines. This is a global trend which is all 
the more apparent in the Netherlands because of the demographic effects. Sec- 
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ondly, the main developments in the engineering sciences occur in subjects 
which go beyond the boundaries of the traditional areas. These generic technol- 
ogies are of particular importance for the development of high-tech industry. 
Finally, the fact that the borderline separating research in the natural sciences 
and research in the field of the engineering sciences is becoming progressively 
less defined, also gives rise to other questions. 


Box 7 Foresight studies in engineering and the natural sciences 


> Foresight studies 


Mathematics foresight study 

Chemistry foresight study 

Foresight study into Energy Research 

Foresight study into Earth Sciences 

Foresight study into Agricultural Sciences 

Computer Science foresight study 

Foresight study into Agricultural Sciences in the year 2010 and the position of 
Wageningen Agricultural University 

Netherlands Council for Agricultural Research Long-term Perspective 

Advisory Council on Nature and the Environment Long-term Perspective 

Steering Group on Traffic, Transport and Infrastructure 

Technology foresight into Production Technology 


> Background studies 


The importance of engineering and the natural sciences 

The Dutch Knowledge Portfolio in the field of engineering and the natural 
sciences and the main fields of technology 

A Technology Map for Dutch Business 


Agricultural Scenario Study 

Chemistry Scenario Study 

Scenario Study into Transport and the Infrastructure 
Nature Research Scenario Study 

Scenario Study into Earth Sciences 


Physics in the Netherlands 

Mathematics in the Netherlands 

Biology in the 21st Century 

Knowledge for the service sector 
Nanotechnology background study 

Investigative study into Microsystem Technology 
Preliminary document on Aviation Technology 
Preliminary document on Space Technology 
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The Central Planning Office’s scenario study, Nederland in drievoud, shows quite 
clearly that production internationalisation and the more stringent requirements 
with regard to environmental impact and energy consumption call for a radical 
restructuring of Dutch industry, focusing on sustainability and the development 
of high quality market segments (see box 5). Chapter 2 suggests several themes 
for research which could contribute towards this restructuring process. Re- 
search in the field of engineering and the natural sciences is essential for the 
development of high-grade products in the traditional sector and the processing 
industry, and to reinforce the high-tech sector. Boosting the orientation of 
research into industrial options and needs is therefore necessary. 


The restructuring of industry is already perceptible in high-tech sectors such 
as electronics, the motorcar and aircraft industry and also in multinational 
companies operating in the processing industry. In these sectors internatio- 
nalisation leads to a reallocation of activities and sometimes to the disinte- 
gration of production. Reallocation coupled to restructuring gives rise to ques- 
tions relating to the future of Dutch research in the field of engineering and 
the natural sciences, focusing on these activities. We must not forget that inter- 
nationalisation also creates opportunities for (new) knowledge-intensive activi- 
ties. The available research potential will retain its value if strategic reorien- 
tation contributes towards the preservation and development of such new ac- 
tivities. 


The point of departure is a good one. Evaluations show that fundamental re- 
search in the field of engineering and the natural sciences is of a high standard 
when looked at in the international dimension. A profiling and collaboration 
process is under way in these disciplines, making it possible to maintain this 
international quality. Nevertheless, the foresight studies show that the degree 
programmes for junior researchers are still often too disciplinary and the 
change-over to multidisciplinary applications is still too great. The high-tech 
industries still benefit far too little from the quality of fundamental research. 
A role is set aside here for intermediary organisations, for the Netherlands 
Organization for Applied Scientific Research, the principal technological in- 
stitutes and the universities. 


This process of profiling and collaboration will need to be continued, inten- 
sified and accelerated. This can be achieved by: 


¢ Setting out a profile of each institute and thus internationally promoting 
highly acclaimed research at the expense of research which scores lower, 
when, and in so far as that research is not essential for sophisticated initial 
degree programmes. 
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¢ More intense research collaboration in research schools among the institutes 
and among the research schools themselves. 

e The institutes devoting more attention to multidisciplinary research, and 
by giving this research more attention in the assessment systems of such 
intermediary organisations as the Royal Netherlands Academy of Arts and 
Sciences, the Netherlands Organization for Scientific Research and the 
Association of Universities in the Netherlands. 

e Temporary extra support on the part of the minister of Education, Culture 
and Science to encourage the retirement of senior researchers, promoting 
new talent and attracting talent from abroad. 


Research in the field of engineering and the natural sciences determines the 
profile of a university. Both this research and the closely interwoven training 
in these fields in initial degree programmes and postgraduate programmes 
is essential for a whole range of other disciplines, from medicine to philosophy. 
Given that proficiency standards are becoming increasingly higher, particularly 
in engineering and the natural sciences, institutes will need to collaborate more 
in initial degree programmes by organising specialists’ exchange visits to ben- 
efit the quality of these programmes. Differentiation is also required for the 
same reason: instead of, or in addition to the four-year initial degree pro- 
grammes, all universities should be able to offer a five-year programme in 
preparation of a postgraduate programme or specialised professional practise 
in a different sector of the labour market. 


The Foresight Steering Committee therefore concludes that in addition to the 
priorities that come to the fore in these foresight studies in terms of content, 
the engineering and natural sciences are faced with the task of reorienting their 
research and of profiling each individual institution. It is of the utmost import- 
ance that this is done in good time so as to prevent destruction of capital. The 
Foresight Steering Committee has requested the Royal Netherlands Academy 
of Arts and Sciences to set up a committee to look into the future developments 
in university research in engineering and the natural sciences. This committee 
should be assigned with the task of mapping out the qualitative and quantitat- 
ive national and international trends, analysing the strategic options presented, 
and of drawing up an offensive plan of action. Such a plan of action, in which 
the content of research and education, the supply and demand factors, as well 
as the organisational, staffing and financial conditions should be looked at 
as a whole, should be completed before the end of 1996. 
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Bi2 Social and behavioural sciences 


More fundamental research relating to the most important developments and 
steering processes in society is of the utmost importance for the quality of 
society-steered research in the field of the social sciences. To achieve this re- 
quires the involvement of all the social sciences. 


Box 8 Foresight studies in the social and behavioural sciences 


> Foresight studies 


Law Foresight Study 

Economics Foresight Study 

Educational Research Foresight Study 

Cognitive Sciences Foresight Study 

Working Group on Strategy for the Social Sciences 


> Background studies 


Scenario Study for Law 
Scenario Study for Educational Research 


Human capital 

What do we know about communication? 

Dilemmas, steering and spontaneity in economics 

What will be the course of justice? 

Cognition: science, technology and the social framework 
Towards a foresight study into educational research 





The Working Group on Strategy for the Social Sciences was set up in consul- 
tation with the Social Science Council for the purpose of acquiring more insight 
into the social sciences as a whole and into the possibilities of taking an 
approach from the angle of steering processes. The so-called ‘steering processes’ 
analysed by the working group were discussed at the ‘Social science on the 
agenda’ conference held on March 20th 1996. The results are given in the table 
on page 41. 


The working group based its choice of steering processes (technological devel- 
opments, internationalisation, restructuring of the welfare state, diversification 
of the life course) on the contributions at, and the results of, an earlier confer- 
ence organised by the Social Science Council in collaboration with the Section 
of Social Sciences of the Royal Netherlands Academy of Arts and Sciences, 
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and the Netherlands Organization for Scientific Research Council for Social 
and Behavioural Sciences in November 1993. Also used to make that choice 
were a series of interviews held among the users of knowledge and an exten- 
sive analysis of the literature. With a view to the limited amount of time it 
had and the limited amount of expertise available, the working group focused 
on the social sciences. The processes chosen were not the only ones conceivable, 
nor do they exclude each other; they are however the most often mentioned | 
processes. The names given to the processes in the table have been formulated 
as loosely as possible so that they each cover several constituent processes. 
‘Technological developments’ for instance covers more specifically the ‘infor- 
matisation of society’. ‘Internationalisation’ has a counterpart in ‘regional- 
isation’. Demographic developments also have a substantial influence on so- 
ciety. These are now given special attention in the studies conducted by the 
Netherlands Interdisciplinary Demographic Institute and in the framework 
of the Netherlands Organization for Scientific Research priority programme 
‘Population issues’. 


The approach chosen for here allows the definition of fascinating, multi- 
disciplinary research themes which call for specifically programmed efforts 
and contributions from the different social sciences in the long term (at least 
five years). The working group used the results of foresight activities in the 
field of the social sciences on which to base their choice of research themes 
(see box 8). These themes are human capital, the development of business 
activity, social cohesion and environmental issues. 


Jointly, these processes and themes offer a good analysis framework for re- 
search to be undertaken in the field of the social sciences in particular. An 
obvious fifth theme, ‘well-being and health’, is discussed in § 2.4 and 3.4, but 
this will also need to become a leading theme for the social and behavioural 
sciences. It must be noted that the behavioural sciences were still not given 
sufficient consideration when establishing these themes. This will need to be 
given more specific attention in future foresight activities. The behavioural 
sciences have already been taken into consideration in foresight studies in the 
cognitive sciences. 


Whereas the thematic approach offers good opportunities to capitalise on the 
new élan in research in the field of the social sciences (and the time is ripe 
for this) the organisational and structural conditions must still be in place. We 
often see concern being expressed in the foresight studies, the background 
studies and in the report drawn up by the Working Group on Strategy for 
the Social Sciences about continuity in social science research. Concern is also 
expressed about the link between contract research and the fundamental 
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insights the social sciences really have to offer, particularly when brought 
together in a multidisciplinary context. 

For that matter, at least for the time being it is evident that there is little reason 
to create new, permanent structures for this purpose. What is necessary is that 
we have new organisational stimuli in order to really do justice to the choice 
of theme. It is necessary that: 


¢ anintegral, multidisciplinary approach regarding research themes is given 
priority above fragmented, disciplinary projects; 

e there is close involvement of departments and other users of knowledge 
in the programming and evaluation and, where there is a direct interest 
in the research, in financial contributions; 

° the funding should strengthen the ties between research in all three flows 
of funds (government funded research; grants from the Netherlands Organ- 
ization for Scientific Research; funds raised through contract research); 

e a long-term commitment is entered into. 


The Foresight Steering Committee suggests that a clearly identifiable and 
purposive programme support be organised for the themes of Social Cohesion 
and Human Capital. This could be achieved through specific programmes set 
up by the Netherlands Organization for Scientific Research in which the 
conditions mentioned above would be realised, i.e. multidisciplinarity, integra- 
tion of the different methods of funding and contributions from the demand 
side. Thanks to their structure and innovative procedures, these programmes 
would function as a test case for the new élan in the social and behavioural 
sciences. 


ACCESSIBILITY OF DATA BASES 


A second necessary improvement of the preconditions is better accessibility 
to existing research results and data bases. The computerisation of societal 
processes generates large amounts of (international) data which, assisted by 
information and. communication technology, can become relatively easy to 
access. This opens up new opportunities for science. Many different kinds of 
research can thus be conducted at relatively low cost. Use of the same data 
bases for different disciplines creates numerous opportunities for multidisci- 
plinary collaboration. There is already a good infrastructure available in the 
Netherlands (SURF, Expertise centres, Steinmetz-Archief, scientific statistics 
agency); the thing to do now is to make better use of them. The longitudinal 
data of non-university institutes such as the Netherlands Central Statistical 
Office and the Social and Cultural Planning Office, should also be accessible. 
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Data which is routinely collected in societal organisations and societal processes 
fail to conjoin without the stimulation of innovative, methodological research. 
A provisional, extra incentive for such research within the framework of the 
regular disciplinary programmes of the Netherlands Organization for Scientific 
Research is only logical. Investments to build up a data infrastructure should 
be given an appropriate place in the larger multidisciplinary programmes such 
as the ones advocated elsewhere in this report for the social sciences. 


3.3 The humanities 


The Netherlands is a multiform society which is in close contact with other 
societies. The importance of the humanities for our nation is therefore almost 
self-evident. Research in the humanities covers, among other things, history 
studies, language, religion, art and literature, the development of ideas and 
the development of norms and values in different societies. Chapter 2 sets out 
the various themes for research in which the humanities are able to make a 
useful contribution. 


Box 9 Foresight activities in the humanities 


> Foresight studies 


Modern Languages Foresight Study 
Art History Foresight Study 
Committee for the Future of the Humanities 


> Background studies 


Foresight studies in the Humanities; opportunities and limitations of science policy 
Research in the Humanities 
Dutch Language and Literature 





However, research in the humanities has taken a downhill trend since the 
nineteen eighties. The causes of this problem are: 


1 cuts made in the arts faculties almost continually; 

2 the funding of research in the humanities, both from the government and 
within universities themselves, is in fact based on the number of students; 

3 there is an imbalance in students’ interest for the various study pro- 
grammes; 
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4 (national) coordination is lacking for the development of certain areas and 
the scaling-down of arts faculties (apart from the Minor Arts). 


Three objectives for policy on the humanities were formulated in the Foresight 
Steering Committee’s interim report:’ 


e to resolve the problems in the humanities that were outlined in the: 
available foresight reports; 

¢ to boost society’s support for the humanities; 

e to look into society’s needs for research in the humanities. 


The report published by the Committee for the Future of the Humanities (the 
Vonhoff Committee)’ puts forward several solutions for these problems. The 
Foresight Steering Committee would like to bring these solutions to the atten- 
tion of all concerned yet again. New study programmes have been introduced 
in the arts faculties in response to the decreasing budget and the government’s 
wish to improve coordination between university programmes and the labour 
market. A distinction should be drawn in policy on the humanities between 
these and the ‘traditional’ arts study programmes. The former can often be 
funded on the basis of student numbers. Funding of the latter, and thus the 
interwoven research, may never be solely dependent upon student numbers. 
The second important recommendation made by the Committee for the Future 
of the Humanities is related to national coordination. To prevent the further 
fragmentation of unique research specialisations and library collections — the 
‘research equipment’ for scholars in the humanities - and to make specific 
reinforcement of the basis of the humanities possible, it is essential that a 
national chair policy be established and that library policy is coordinated. 


Both the government and the institutional world will need to assume responsi- 
bility and make an effort to implement these recommendations and also to 
reinforce the core of the humanities. The Minister of Education, Culture and 
Science in particular has a role to fulfil in this field. The message for the 
government is that (also) research in the humanities has a certain price tag. 
That price does not depend on the number of students and cannot simply be 
established and earned on a ‘market’. From within its cultural and political 
responsibility the government may be expected to support (sections of) the 
humanities. The government's cultural policy has the objective of promoting 


1 Koersen op kennis (Setting course for knowledge), Foresight Steering Committee, May 
1994. 

2 Men weegt kaneel bij ’t lood (Cinnamon is Weighed by the Dram), Committee for the Future 
of the Humanities. 
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cultural multiformity. Promoting research in the humanities is also appropriate 
in that policy. 


There is a pressing need for more intense strategic orientation in and better 
collaboration among institutions. Institutions are consequently faced with the 
challenge of using the success of new study programmes to maintain the 
fundaments of the humanities. This is justified since the quality of new study 
programmes also depends on a healthy research core in the humanities. 
Specialisations can always emerge from a healthy core and allow the human- 
ities to become more geared towards the societal needs for knowledge in the 
field of the humanities. 


The Vonhoff committee report requested by the Minister of Education, Culture 
and Science was concerned chiefly with the more general problems in the field 
of research in the humanities. A different kind of foresight study is required 
for more specific statements on the orientations in terms of content in this 
research. In the little time it had left, the Foresight Steering Committee has 
arranged for this in at least one key area of the humanities in the form of an 
international comparative study into research to benefit the mother tongue. 


DUTCH LANGUAGE AND LITERATURE 


One of the key subjects for the humanities in the Netherlands is without doubt 
research into Dutch language and literature. Essential specialisations (virtually) 
disappeared in this field too because of the constant cutbacks. A study into 
research into Dutch studies — in which a comparison was drawn between the 
language and literature courses in the mother tongue given in Denmark and 
North Rhine-Westphalia — shows that Dutch language and literature courses 
are offered without adequate (research) formation. Other gaps that stand out 
in this comparative study are: 


e the lack of quality and quantity in digital corpora; 
e the limited quality and quantity of handbooks and standard works; 
e the relatively poor research and library facilities. 


The second point of concern is that research in Dutch studies has lost its 
traditional ties with important sectors of the community such as (secondary) 
education and the ‘literary system’. 


Here too, improving the position of Dutch language and literature studies is 
not only the government's responsibility, it also calls for an effort from the 
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researchers. Strengthening the societal position of the field is only possible 
if researchers do all they possibly can to ensure the transfer of results and that 
they themselves initiate research on important themes like education in one’s 
own language and literature, multicultural developments and computer aided 
communication. The conclusions of the strategic conference organised by the 
Netherlands Organization for Scientific Research on the 19th of April 1996 
made significant moves in this direction. 


3.4 Health research 


Health research, according to a definition set out jointly by the Council for 
Health Research, the Council for Medical Sciences and the Medical Committee 
of the Royal Netherlands Academy of Arts and Sciences, covers medico-biologi- 
cal, clinico-scientific and health care research. This definition, which has the 
consensus of the field, is used in this report. 


INVESTIGATED SECTORAL AND TRANS-SECTORAL FIELDS 


The health service is treated in this report as a sector with its own interests 
in research. Health research also has an inherent relevance to society since 
it aims to contribute towards a better health service and thus a better state 
of health and quality of life (see also § 2.4). 


This relevance is reinforced through the close relationships between research, 
medical faculties and academic hospitals. Thanks to this relationship, a part 
of this research is conducted in an environment which is both stimulating in 
the scientific sense as well as being geared towards the practical situation. The 
significance for society is emphatically reflected in the research priorities. 
Nevertheless, while the Netherlands has a well-developed advisory system 
in place there is still insufficient attention given to the relationship between 
health and societal aspects such as the environment, technology, employment 
and social security in the advice it puts out. In this report the Foresight Steering 
Committee also devotes attention to the importance of research for the educa- 
tion and training of medical school graduates, specialists and researchers as 
well as to the importance for allied sectors (pharmacy, medical technology). 


Obviously these proposed research priorities should entail the realistic expecta- 
tion that an improvement in health or in care will depend on specific research. 
Also, the state of science should be such that there is reason to expect appli- 
cable results in a relatively short term. A Council for Health Research/Foresight 
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Steering Committee working group, given the name of STRAC (Strategic Confer- 
ence on Health Research), has deliberated upon which options in the field of 
health research should be encouraged in the light of the needs of individual 
stakeholders in the health service. A report of the Royal Netherlands Academy 
of Arts and Sciences” gives an overview of the recent developments in medical 
research (from fundamental to applied research) which are important for the 
health care sector to function properly. 


Box 10 Foresight activities in health research 


> Foresight studies 


Medical Technology Project Group 

Strategic Foresight Study into controlling the risks for health and safety at work 
and socio-medical supervision 

STRAC working group 

RGO Long-term Perspective 


> Background studies 
Scenario Study into Health Research 


Disciplinary Advice on Health Research 1994 

Foresight into the Future of Public Health 

Strategy Paper 1996-2000 NWO Council for Medical Sciences 
Background Study into the Supply and Demand in Health Research 
Prevention of Sick Leave and Invalidity 





DEVELOPMENTS IN HEALTH RESEARCH 


Health research is very much influenced by scientific and societal develop- 
ments. On the one hand, discoveries in scientific research do offer possibilities 
for innovation in the prevention and cure of disease and the care for sick 
people. On the other hand, research initiated from within the care system itself 
is able to increase the effectiveness and efficacy of that system. 

The rapid development of medical technologies has a great influence on many 
areas and the number of possibilities would seem limitless. From a medical 
point of view these technologies offer opportunities to improve care in the 
field of diagnosis, the treatment of and care for patients. They still have their 


3 Discipline-advies Geneeskunde 1994 (Disciplinary Advice on Health Research 1994), Royal 
Netherlands Academy of Arts and Sciences. 
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problems however and are always inextricably linked to debates on health 
service costs and quality and ethical issues. Some new technologies expand 
enormously, giving rise to a great deal of indirect expenditure for nursing and 
laboratory services. Numerous questions as to the ethical boundaries of medical 
intervention have led to the emergence of medical technology assessment (MTA) 
and medical ethics. 


A new field is molecular biology, which studies the relationship between the 
structure and the function of macromolecules in living nature. A great deal 
is expected of this field now it has become possible to research the functional 
consequences of molecular change. Medicine (especially genetic research) is 
one of the most important areas of application for such research. The molecular 
development of drugs can lead to new categories of useful substances. The 
application of specific designing now makes it possible to save both time and 
money. The pharmaceutical industry could benefit from this. 


The various institutions all have different research tasks to fulfil within the 
field of health research in the Netherlands: each focuses on that field of 
research it is most proficient in. Agreements at local level are being reached 
between the faculties of research institutes and academic hospitals on the main 
items for research and the coordination of priorities. According to the Foresight 
Steering Committee the next logical step is a parallel division of tasks among 
the academic hospitals in terms of top reference tasks and priority care tasks. 
This will benefit the quality of the care provided since it will also boost the 
link between good scientific research and concentrated experience. 


EDUCATION AND TRAINING 


We can distinguish separate degree programmes here: trajectories for medical 
school graduates, medical researchers and physicians for the care sector. With 
a view to collaboration with other disciplines for the development of a critical 
scientific attitude, all three trajectories call for sufficient interest in resolving 
medical problems, a broad knowledge and skills. However, the Foresight 
Steering Committee detects the following two problems. 


The first relates to the limited number of opportunities for research in the study 
programme curriculum for medical school graduates; research which forms 
the very basis of education and training in this field. Here we see a certain 
field of tension between the indispensable critical scientific training and the 
problem-solving attitude which practising physicians must have to enable them 
to practise their profession. The amount and extent of depth can differ for 


Strategy for science 49 


medical school graduate programmes, specialisations and researcher study 
programmes. To ensure that lecturers keep in touch with the latest develop- 
ments it is essential that they carry out ground-breaking research. 


The second problem is connected with the inadequate intake of medical 
researchers in the basic subjects. That physicians are involved in teaching the 
basic subjects is not only essential for the programmes but also for the indis- 
pensable collaboration between the pre-clinical and clinical stage. Since neither 
the status nor the income of medical researchers is all that high, medical school 
graduates are more likely to choose a postgraduate programme in the care 
sector. 


The Foresight Steering Committee is of the opinion that the programmes must 
be intensified. On these grounds the committee recommends that: 


e the curriculum should be more scientifically-oriented; 

e lecturers should be able to perform fundamental research ‘at the frontiers 
of knowledge’, not only in the trainee research assistants programmes but 
also in the study programme for medical school graduates; 

¢ in future, physicians must also be employed as members of staff for the 
basic subjects; to ensure of this the career perspectives for junior researchers 
should be improved in relation to the status and income of those working 
in the patient care sector. 


MEDICAL TECHNOLOGY 


The Foresight Steering Committee regards the medical technology sector as 
an important economic activity (see also § 2.2). This relates among other things 
to imaging and image processing in diagnostic processes. The Foresight Steer- 
ing Committee feels that the effectiveness of both new and existing methods 
should be evaluated. In this connection, the government should assume finan- 
cial responsibilities early on in the development trajectory, at least at an earlier 
stage than is the case at present. This also applies with regard to drug develop- 
ment. After all, it is extremely difficult to influence the dynamics of a technol- 
ogy in the final stages. 


According to the Foresight Steering Committee it is essential in the field of 
biomedical technology to achieve better collaboration between the technical 
and medical faculties in order to remedy or reduce the problems related to 
an ageing population. It is becoming more important to make use of technologi- 
cal developments in teaching, among other things in connection with diagnos- 
tics. The Foresight Steering Committee feels that the development of technol- 
ogies for use in the home by elderly users with a handicap, such as poor 
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hearing, poor sight or limited movement, should be strongly encouraged. Extra 
attention is also required for ergonomic applications. 


PHARMACY 


There is a great deal of expertise in the field of pharmacy available in the 
Netherlands; this expertise should be utilised better by the pharmaceutical 
industry. If this is unsuccessful in existing businesses, we recommend that 
new industrial activities be stimulated. It is quite remarkable to see that the 
knowledge centres have the majority of the contacts and contracts with indus- 
tries abroad. The New Drug Research Foundation was recently established 
by the Ministry of Economic Affairs and the industry in order to try - in 
concert with the Ministry of Education, Culture and Science and the Nether- 
lands Organization for Scientific Research - to improve utilisation of the knowl- 
edge available in the Netherlands. 


LABOUR, HEALTH AND SOCIAL SECURITY 


Formulation of the problems for research to benefit labour, health and social 
security has become so fragmented that there is now very little coordination 
of these research activities. This has resulted in the lack of a multidisciplinary 
infrastructure, an infrastructure which is of the utmost importance for research 
in this field. The (meanwhile disbanded) Committee for Research into Health 
at Work (CARGO) established that interaction between the second line (including 
researchers) and the first line, which focuses directly on the care aspect (medi- 
cal examinations, prevention and labour conditions), is deficient.’ This implies 
that the ARBO-diensten (occupational health and safety services) are deprived 
of the latest information, giving rise to the impression that the researchers are 
inadequately informed as to the problems on the shop floor. Consequently, 
attention should be devoted to the Council for Health Research programming 
study.” This study brings to the fore a large number of research questions 
based on an extensive round of consultation in the field. Many of these ques- 
tions relate to problems of implementation. The Foresight Steering Committee 


4  Strategische verkenning tweedelijns infrastructuur ARBO-risicobeheersing (Strategic foresight 
study into second-line infrastructure for controlling the risks of occupational health and 
safety), CARGO, November 1994. 

5  Programmeringsstudie ARBO-risicobeheersing en sociaal-medische begeleiding (Programming 
study into the control of occupational health a safety risks and socio-medical supervision), 
RGO, April 1996. 
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supports the suggestions made in this study for a cohesive research pro- 
gramme. ZON*® could be given a role in the execution of such a programme. 


It is remarkable to see that in comparison with the high political priority given 
to this theme very little research has been conducted into the macroeconomic 
links between labour, health and social security. In line with the recommenda- 
tions made by Den Butter’ the Foresight Steering Committee urges the govern- 
ment to stimulate quantitative macroeconomic research into the links between 
labour, health and social security. Research must also be carried out into the 
effects of regulations. 


With a view to the societal developments in the field of labour, health and 
social security, the Foresight Steering Committee feels it essential that the 
Government, the Ministry of Social Affairs and Employment, takes the stand 
as the ‘owner of the problems’. Separate organisations have always been un- 
successful in doing this. The Foresight Committee therefore suggests latching 
on to the current situation for the necessary structural improvement. To ensure 
continuity of those functions which have yet to be distinguished, the Foresight 
Committee recommends the following: 


1 the Council for Health Research should be assigned to intensifying the 
establishment of those priorities that take the demand side into consideration; 

2 promoting coordination between the first and second line (occupational health 
and safety services and research, respectively) can be taken care of by Dutch 
Care Research (ZON), and where necessary, in collaboration with the 
Netherlands Organization for Scientific Research; 

3 the coordination and quality of research could be guaranteed in a research 
school (a newly established one if necessary) consisting of the most eminent 
university and non-university institutions, whereby the Royal Netherlands 
Academy of Arts and Sciences would be responsible for quality control; 

4 the function of national and international liaison office could also be assigned 
to such a research school. 


6  Zorgonderzoek Nederland (ZON), Dutch Care Research, a new organisation established by 
the Minister of Health. This organisation is in charge of programming and financing 
research and development for health care. 

7  Arbeid, gezondheid en sociale zekerheid: Preventie van ziekteverzuim en arbeidsongeschiktheid, 
en de sociale zekerheidsspiraal — een modelmatige economische analyse op macro-niveau ten 
behoeve van de Overlegcommissie Verkenningen (Labour, health and social security: sick-leave 
and disability prevention and the social security spiral - a model economic analysis at 
macro level for the Foresight Steering Committee), F.A.G. den Butter, M.P. Pradhan; 
Foresight Steering Committee, March 1995. 
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CHEMISTRY | 
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_ the following Ee vclopments decisive for chemistry research, ae from 
a the scenario exercises: © | 
oe chemistry’ s key role in the Ongoing es of ‘the environmental 
| factor in economics; © | 
«a further reduction in the cmpunt of time needed from a product's con- 
ception up to its marketing; 
e intensification of interaction between universities, research institutes, the 
government and trade and industry; 
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| ae to the Foresight oe Committee it would also be 
ee map out the links with the strong sectors of the Dutch economy 
as this would probably reveal niches for the Dutch software industry on the 
___ world market. The Foresight Steering Committee also feels that more attention 
_ must be given t to the role played by informatics in understanding and resolving 
ay issues s such as safety, the environment, energy and health. 


Further intrinsic Gevclopment in this field must be assured. Additionally, 

renewed attention is needed for the functional and organisational relations 
_ between informatics and adjacent disciplines, especially mathematics. The 
Foresight Steering Committee supports the proposal of drawing up a research 
_agenda every two years. The strengths and weaknesses of current informatics 
research must be taken into account in the further elaboration of the research 
framework presented by the Informatics Foresight Committee, especially where 
that framework suggests a shift in focus. Generally speaking, the map of the 
research landscape will need to be expanded further in order to make effective 
and efficient steering of the programmes possible. A reduction of the current 
fragmentation, for instance by setting up research schools, is evidently of the 
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It would seem that the earth sciences foresight study followe 
Steering Committee approach really 1 well. The Foresight i 
looks forward to reading the committee’ § final oO - 
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BIOLOGY 



















ge fe for ethec coming years is to integrate the knowledge gathered 

vels, from molecule to eco-system, into new insights. This is 

2 to come to grips with the ever-increasing, predominantly 

y questions. The general view is that a foresight study in this 
: Pay to focus on new strategic orientations. 


ument was drawn up i in he autumn of 1995 at the assign- 
ght Steering Committee and the Biology Council of the Royal 
\demy of Arts and Sciences. This document’ argues, among 
the reinforcement of the scientific and theoretical side of 
der to be able to integrate the different sources of knowledge and 
generation of multiple theories. The document was discussed in 
preliminary conference of delegates representing the supply 

ar side of biological research. On that occasion agreement was 
ain ng that a ey foresight study was needed and was indeed 

















This foresight aay must serve both biological research itself, as well as the 
_ elation between that research and its environment. In other words, the main 
. aspects i in biology are the identification of priority research themes, the stimu- 
lation of system orientation, the integration of knowledge and insights at 

different levels, and the consequences of all of this for the study programmes 





1. De biologie in de 21e eeuw (Biology in the 21st Century). 
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The increasing amount of pressure. on Se eee 10 
fundamental ‘and strategic research in the field of nature and 
at a disadvantage, is also of major concern to the Foresight Steerin 
It subscribes to the research themes recommended, by the Adviso 
for Nature and the Environment for the ee term. -_ 













\GRICULTURAL SCIENCES 


1995-1998, Three ieteacnsive berearch theme were tae oe on the 
; of this scenario analysis. These themes, intended to achieve a relonen 
"tation of agricultural research over the next few years, are: 

the development and use of rural areas; 
- ln ganean of competitive, sustainable agricultural systems; 
__ ¢ administrative problems. 
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SUPPLEMENTARY FORESIGHT STUDY INTO TRAINING AND EDUCATION 


To supplement the existing foresight activities the Minister ai f Asdealture and — 
Fisheries requested the Foresight Steering Committee and the Netherlands| 
Council for Agricultural Research to jointly carry out a foresight study into. 
the university component of the knowledge infrastructure for the agricultural |. 
sector. This foresight study focuses on the year 2010. The point ofdeparture 
is the need for knowledge to serve trades and industries in the agricult iral - 
sector and making the best possible use of the existing ‘ green zones’ inthe 
country. This has implications for study programmes and research i in general. 








and for Wageningen Agricultural Midwereiy 3 in | particular. — 


Developments in the field of action (agribusiness. and food: green con _ 
indicate that the object of agricultural sciences will continue to expand. This 
is leading to problems which can only be approached by making additional — 
mono-disciplinary and interdisciplinary efforts. Developments in scienceand 
technology have also resulted in a less sharp line between the different agricul a. 
tural sciences. Changed administrative and market conditions (studentintake, 
funding, internationalisation), lead to a strongly increasing level of competition _ 
among the institutes of knowledge. The Foresight Committee feels that the _ 
_current profile of the Wageningen Agricultural University isnot yetreadyto  — 
deal with these changes. According to the committee, the Agricultural Univer- 
sity will have the best prospects if it chooses to adopt a leading role in the 
(inter)national dimension as the integrator of knowledge in its field, both in _ 
education and in research. This would call for an additional choice to be made 
in connection with its core competencies (high quality, sufficient critical mass) _ : 
in combination with entering into strategic alliances with other institutes of - 





knowledge. 


STANDPOINT OF THE FORESIGHT STEERING COMMITTEE 


The Foresight Steering Committee subscribes to the foresight committee’s con- 
clusion that Wageningen Agricultural University will not be able to continue 
to offer the whole range of high level education and research. Choices will 
need to be made and the University will need to look for partners. The fore- 
sight report sets out the attractiveness, the conditions and the risks of three 
options. This makes it an inspiring document that can act as a catalyst in the 
discussion, both for Wageningen Agricultural University itself as well as for 
the Ministry of Agriculture. 
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ation and Science a it ‘was = then) considered 
platform for energy research with. a focus on the long © 
as doubt ; as to whether energy research conducted © 
ciently geared towards future issues connected with 
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e of these platforms early in 1994 armed with a pre- 
ly. Subsequently, the Foresight Steering Committee and 

upa preliminary « document for a potential foresight 
date a conference, at which both documents were 
foresig ht study into energy research would be appro- — 
10 to 25 years). An Energy Research Foresight Com- 
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1g -ommittee observes that fer are many good scenario 
i of energy available. This was reason for the decision that 
‘a selection of these studies would suffice. Included among 
nificance: to ‘the Poe environment in ~~ analysis are 
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Search: ‘polly wishing to support a more sustainable energy supply, says 
ot e Foresight Steering Committee, may not lean too much on extrapolations 
from: the past. On the other hand, the objection made to some normative 
scenarios was that they failed to take account of the connection between 
_ technological potential and daily practice. Using an overview of Dutch energy 
research as the basis the committee wished to establish the extent to which 
current knowledge fails to provide answers to the main questions for the longer 
term. 
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FINDINGS AND RECOMMENDATIONS ° 
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Among the remaining ae to bee given ttention i 
field are: international coordination, intensification of the « 
at national level, and the promotion of system. analyses prio: { 
of new technology. Last of all, the Energy Research Foresight ' 
for an Energy Research Platform to be set up as a team ef 
organisations and users and financiers of research. The tasks oft 
would be to assess the national research portfolio and to enligh n 
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somewhat slow to ke up research results. The report sug 

possibilities to improve this: 

¢ Strengthening the intcanedin fancier: so as s to bridge | the g 
universities and trade and industry, coupled with coo coordinatio 
the demand for knowledge. _ 

* Bringing the level of technology more into line with the needs of the target 
group ‘firms’, and thus making it appropriate for use with the technologies 
already in use in firms, as well as bringing it into line with the knowledge _ 
already available in that particular sector. 7 

* Government financial incentives for new MST applications. 

* Widening and improving the standard of the study programme, particularly 
at higher professional education level. : 
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Le in ihe field . trattic transport and infrastructure is immensely 
imp ortant for the Dutch economy. Nevertheless, it is impeded by the lack of 
_ integral structures on both the supply and the demand side. The Foresight 
| Steering Committee notes that the Traffic, Transport and Infrastructure Steering 
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PRODUCTION TECHNOLOGY 


BACKGROUND AND APPROACH 


‘Production technology’ as a subject for foresight study was put forward by 

the Science and Technology Advisory Council for the Foresight Steering Com- 

mittee’s agenda. This field of knowledge is very important for the further 

development of Dutch industry. According to the Science and Technology 

Advisory Council the structure of the development of knowledge and the trans- 
fer of knowledge to users should be given more attention. 


Early in 1994 the Foresight Steering Committee commissioned a preliminary 
document to be drawn up on this subject. That document was subsequently 
used as the basis for a round-table conference. Shortly before that the Ministry 
of Economic Affairs had started up a technology foresight study into pro- 
duction technology. Other initiatives had also been taken in this field. To 
_ prevent duplication, the Foresight Steering Committee decided not to undertake 
any foresight activities in this area. 


: FORESIGHT STEERING COMMITTEE COMMENTS 


One major problem that became evident at the round-table conference was 
_ the vagueness regarding the demand for research in the field of production 
technology, especially from smaller businesses. A somewhat structured inven- 
tory of the demand for groups of similar businesses could help in this respect; 
any resulting research themes could then be raised with universities and re- 
search institutes by existing intermediaries. 


_A conference on microelectronics (organised by the Foresight Steering Com- 
mittee) urged that programming questions should be tackled, especially those 
from the demand side. The main client for knowledge in the field of production 
technology and microelectronics is the manufacturing industry. The Foresight 
Steering Committee feels that the knowledge needs of this substantial sector 
of industry for the longer term deserves further investigation. 
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TECHNOLOGY MAP POR 
DUICH BUSINESS © 


BACKGROUND AND APPROACH 


The Netherlands’ biggest eeiployers association, the Federation of Netiedande : 


Industry — Netherlands Federation of Christian Employers, came into action _ 


with the Ministry of Economic Affairs to improve how the demands of trade — 


and industry for technological research are formulated. The plan of appied - : 


involves three ee phases: 


1 


Drawing up an inventory of those areas of technology which are or could | 


become of importance for trade and industry, specified for each branch 


of industry in relation to the existing R&D efforts. 


Structuring the exchange of information among businesses themeelnes and / 
between the business community and the knowledge institutions,intwo __ 


steps: distinct formulation of the needs and detection of the bottlenecks 
in knowledge transfer. 


Discussion between government, the icnowlede: jntiestuce and: 


businesses about the relation between government funding of the knowl- 
edge infrastructure and the contracting out of R&D by companies. 


he Foresight oe oe participated i in the first (now completed) a7 
phase, executed by Arthur D. Little consultants. - 


FINDINGS OF PHASE 1 


The report on phase 1 sees the drop in investments in R&D in the Netherlands _ 
as the main problem.’ Other conclusions of this report: 


competitiveness of the Netherlands in terms of technology has started to 

lag behind significantly; 
there are no ‘top technologies’; Dutch business is investing stably in a broad _ 
technology portfolio; : 
the five most R&D-intensive segments in the business community invest : 
two thirds of the total of industrial R&D; 


A Technology Map for Dutch Business. 
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overview of the supply side, use was made of the ee td 
Netherlands oy of Arts and Sciences." - 


Potential fata oid in he oscar, environment Lor hea 
brought into view by: using two scenarios for the long-term future. 
the accent was on the collective responsibilities, a considerable - 
attributed to government; the other eepna ice individuality and 
forces. : 





1 Discipline-advies Geneeskunde 1994 (Disciplinary Advice on Health 1994). 
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_ FIN oN INGS OF THE HEALTH RESEARCH COUNCIL AND THE FORESIGHT STEERING — 
| COMMITTEE WORKING ¢ GROUP 3 . 
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Vith » ce io dhe devlouient of new medic! eenaciogy, the Boesieht 
teering Committee calls for an evaluation to be made in good time as to the 
ffectiveness of (new) diagnostic methods. The dynamism of any technology 
3 difficult to influence in the final stages. It is for this reason that the govern- 
ment should take responsibilities upon itself at an earlier stage in the devel- 
‘opment trajectory, also in the financial sense. This applies with regard to devel- 
opment medicine and the development of new drugs for instance. Problems 
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B 20 
LABOUR, HEALTH AND SOCIAL SECURITY 


: DS / BACKGROUND _ 


_ The Netherlands has a relatively high level of sick leave and incapacity for 
____work. Cost control in the Dutch health service and our system of social security 
| is high on the political agenda. Research that can help raise the quality of life 
___and employment, and thus reduce the number of people becoming incapaci- 

___ tated for work, is consequently also getting more and more attention. Neverthe- 
__ less, research in the field of labour, health and social security is widely rec- 
 ognised as lacking i in line and coordination. It is fragmented and there is no 
_ multidisciplinary infrastructure, an essential element for this field of research. 
Interaction between the field of research and the users in the relevant care 
sector could be es a ae sufficient reason for foresight activities 
a this field. 


_ APPROACH 





| In collaboration with the Committee for Research into Health at Work, the 
_ Foresight Steering Committee organised a strategic conference in the spring 
- of 1994. At this conference researchers and the users of research in this field 
7 : discussed the problems and possibilities in this field of research based on a 
____ study drawn up by the Committee for Research into Health at Work. The Fore- 
_ sight Steering Committee also commissioned a study into the macroeconomic 
___ effects of preventive measures in the field of labour, health and social security. 


__ The Health Research Council also carries out foresight activities in the field 

____ of research in the field of labour, health and social security. For example, the 

___ spring of 1996 saw the completion of a programming study commissioned 
by the Health Research Council which took the first step towards a cohesive 
research policy and the establishment of long-term priorities in this field. 


FINDINGS AND RECOMMENDATIONS THAT ENSUED FROM THE FORESIGHT ACTIVITIES 


From the macroeconomic analysis we see that the connections between labour, 
health and social security have not generally been subjected to any intense 




















to research focusing on dean Se ad the evaluatio 

Subjects related to aspects of stress and well-being at work are giv 
priority than research into locomotive or safety aspects, forin 
this research to include those subjects outlined in this study 
on researcher training. The government, says the Health 
has an important task to fulfil with regard to the strategi 
research in the field of labour, health and social — : 








The strategic conference aliended by crea ane users stre 
ity for a national platform to coordinate research in the field o 
and social security. This platform would specifically be called 
ute towards proper knowledge transfer and translation of the 
into solutions. Developments calling for particular. attention 
population, the multicultural composition of the working popul 
strife towards the pe of those who are partially 
for work. 





Other recommendations that ensued po 2 


e that researchers should devole: more attention to instrum 
implementation and evaluation; in some cases this could d lead 
research time horizon; : 

« that the required disciplinary canine bade oe researchers 
graduates) should be coupled to a oe level of cae ry 
in order to benefit care in this field. | _ 





STANDPOINT OF THE FORESIGHT STEERING COMMITTEE 


With a view to the societal trends in the field of abou hon aa s0¢ al 7 
security, the Foresight Steering Committee feels it essential that the govern- . 
ment, or in this particular case the Ministry of Social Affairs and Employment, . 
should assume responsibility for the problems. The essential structural re- 
inforcement can for the time being be achieved on the basis of the current — 
situation. In order to bring continuity into the pursuit of the various es 
the Foresight Steering Committee suggests the following: 








_ ao A trend has nes ou 
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law onc the eet — n. 7 _ 


1 Hoe zal het recht zijn loop hebben? (What will be the future course of ju : 
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CONCLUSIONS AND RECOMMENDATIONS OF THE LAW FORESIGHT COMMITTEE 


The L aw Foresight Committee coe its final report i in the autumn of 1995.7 
'y putting forward recommendations, the committee wished to increase the 
cont ay ibution made by juridical research in answering the questions asked by 
ety. Law, says the Law Foresight Committee, not only serves and follows, 
anifesting itself more and more as an autonomous discipline. Its 
vers of assertion are by no means a matter of course; a broadly-based intel- 
earch effort will need to be made i in order to maintain, or make, the 
of law in our modern society. To this end, the international and 
ve omponent of research will first need to be reinforced. Also, it 
ut to tighten the bonds with the social and the behavioural sciences. 
ti raining forj junior researchers, honouring research proposals sub- 
y more than one department, an exchange of university chairs, and 
ion of lecturers « are oe ue ee for pogo ation 














ne ae of binding Seen ae is an enormous chal 
| Soe Vital ae for ay such as oF of law and 






,con t ee ond Ce must alee be amended lo tent to comply 
a pee oy: Because these Rae are so ‘0 fundamental, juridical 





oe as a 4 periect ek of the kind of foresight study the Foresight 
_ Steering Committee has in mind. It is an inspiring document which gives an 
. insight into both the supply and the demand side of juridical research. This 


2 Een eigen richting voor het recht... (A specific direction for law...). 
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foresight study helps research to become geared towards those questions that 
will face the Dutch constitutional state and juridical developments in the 
coming years. The Foresight Steering Committee subscribes to the conclusions 
drawn by the Law Foresight Committee and is in full agreement with the rec- 
ommendations it put forward. : 


For very good reasons this field of research is asked to give attention to the 
manner in which juridical research can contribute towards how societal issues 
are approached. Of importance in this connection is the recommendation to 
give priority in postdoc policy to those researchers wishing to investigate the 
boundaries of their own field of law. Also, and quite rightly so, is emphasis 
given to those questions connected with internationalisation of the national 
legal system. : 


In its report, the Law Foresight Committee also looks at foreign initiatives taken 
to update and structure juridical research. This is done by striving towards 
collaboration within larger units and by stimulating international contacts (e.g. 
the Academy of European Law, Florence and Elite Law Schools in the United 
States). The Foresight Steering Committee supports the idea of the Netherlands 
joining in on such initiatives. One or two excellent research schools could 
provide an incentive for innovating the juridical climate by way of pioneering 
research. Serious consideration should be given to government supportofsuch 
initiatives. 







oresight study fore economics came irom both 

s. There is a great deal of applied econ- 
o benefit, among other things, (govern- 
m ce the melavon | with ne more 
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i former Prime Minister, _ 


OMICS FORESIGHT COMMITTEE. 


resigh | Commies concentrated padeulely on he ae 
mics research. Societal trends, which could be of relevance 

rection of this research, were not taken into consideration. The 
‘1 garded possible flaws in the study programmes for economists, 
1k between the theory and os of economics, as important points 
ed attention. 


1 Dilemma’s, sturing en spontaniteit in de economische wetenschap (Dilemmas, regulation and 
spontaneity in economics). 
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The Economics Poresight Committee presented its fin u report e 


titious division’ beaver the; programmes efor economics an¢ 
_ metrics and to bring econometrics into the obligatory. si 
economics students. Students following a researcher progre 
have to spend some time doing aes work i in the cor 

tutions and ministries. Oe  - 





The | Economics Forsighe Comte on oe fonda an 
search in the field of economics should be brought more into lin 
be done, for example, in research programmes and in postgrad 
schools or by setting up combined research teams. The committe 
the importance of excellent fundamental research for appl : 
be taken into consideration when assessing such research. A 
daaon) is s to allow oes researchers t to do ee pa y res 


could be Le who would ie to shen the ee ) 
_the demand. Finally, the Economics. Foresight Committee 
co to be introduced i institutions or oppled research 


STANDPOINT OF THE FORESIGHT STEERING COMMITTEE 


The Eoresiehe Sen Committe feels that the Economic” Foresight Com- 
mittee’s report presents a good picture of the current and planned institution 
in the field of economics research. Recommendations, such as removing | t 1e 
division between the economics and econometrics programmes and i increasing — 
the opportunities for practical orientation in the researcher study programme, 
have the support of the Foresight Steering Committee. This also applies to — 
several suggestions for improving coordination between fundamental and 2 
applied research. : — 





2 Kijk op Economische Kennis (A View on Economic Knowledge). 


if 









[ a BACKGROUND 






at he year r 2000 a baad 
terms of ee educat 


FINDINGS AND RECOMMENDATIONS OF THE EDUCATIONAL RESEARC 1) 
COMMITTEE 


The Educational Research Foresight oo were not Jo 
structural barriers standing in the way of a healthy ration between fund 
and applied research. Sufficient attention was given to the basic dis 











Se during: and after 0 one ‘'s career. This fits i in wel with ihe continuous 
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to setting up ‘several ae mmultidisciph inary r rese: tch prog 
themes suggested by this working | group. The Netherlands Org. 
Scientific Research could play an important role in this context. Th 
deepening of social science research will call for additional fin. ncia: 
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FINDINGS AND RECOMMENDA IONS O 


The Commitee ¢ on nie Fut ire O: 
sis on the societal functions . 
_ clear that the ee of ita 












— Mae a Gicuncton betes hel nang of classical 
_ study programmes in the humanities. 
¢ Establish a national chair policy. 


e see to the national coordination of library policy. 


STANDPOINT OF THE FORESIGHT STEERING COMMITTEE 


The Foresight Steering Committee subscribes to the recommenceee = pull for- 
ward by the Committee on the Future of the Humanities. However, it observes : 





ser Onderwifs en Onderzoek Plan 1996. 
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Appendix 2 
FORESIGHT STEERING COMMITTEE TASKS 


The Dutch Foresight Steering Committee was inaugurated by the Minister of 
Education and Science, dr.ir. J.M.M. Ritzen, on 19 May 1992 as a committee 
which would have temporary status up to 1 January 1993. This term was ex- 
tended by a further four years up to 1 January 1997. 


According to the Inauguration Order of 19 May 1992 the tasks of the Foresight 
Steering Committee are: 


to support research organisations by preparing and formulating strategic 
policy by stimulating the initiation of foresight activities and subsequently 
supervising them; 

to encourage experimental foresight activities which could grow into a 
national foresight study agenda; 

to promote integrative activities at national level and to supervise these 
activities from the foresight process perspective; 

to promote wide-scale accessibility of the results of foresight studies, 
especially for the government, research organisations and others; 

the Foresight Steering Committee will present the minister with a public 
report on the results of its duties, outlining the themes and options in prep- 
aration of the first Strategic Policy Document and, if the term is extended, 
the second Strategic Policy Document. 


The committee may perform these tasks by: 


consulting with those bodies or organisations which are important for fore- 
sight activities, including advisory councils which are important for science 
policy; 

commissioning foresight activities; 

holding discussions with the minister on a regular basis; 

performing foresight studies itself, or commissioning such studies. 


When extending the term of the Foresight Steering Committee, the government 
also presented it with several subjects for foresight studies. As requested by 
the then Minister of Education and Science the AWT (Science and Technology 


Voorstellen voor de agenda an de Ove 
sight Steering Committe 
Koersen op Kennis (Setting Cot 





Appendix 3 


THE FORESIGHT STEERING COMMITTEE 
MATRIX 


The Foresight Steering Committee adopted the use of a verification framework 
for its foresight activities. This framework can best be visualised as a matrix. 
On the one axis we see the elements of societal demand, i.e. the relationship 
between research and education and training, sectoral interests and cross- 
sectoral societal issues; on the other axis we see elements of the foresight 
process, i.e. what happens in a research field, how might the societal demand 
develop over the years, what choices can be made, and what activities must 
be undertaken to implement those choices. Each foresight study also takes 
international orientation into account, as well as contacts and collaboration 
with other fields of research. This appendix will attempt to explain the termin- 
ology used in this matrix. By filling in each box we get a stratified picture of 
the present and the future research at the educational, the sectoral and the 
societal level, the options that exist, and the activities that will need to be 
undertaken. 





Source: Wat doet de ocv (The role of the Foresight Steering Committee) — leaflet; ocv 1994: 5. 


Education and training 
This looks into the extent to which research contributes, or could contribute, 
towards education and training, so as to ensure a sufficient (future) reser- 
voir of highly trained university graduates and professionals who can be 
employed in the community or who in turn can undertake high-quality 
research. This, in fact, covers all the research needed to keep up to date 
at international level and thus ensure the quick absorption of break- 
throughs elsewhere. 
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Sectoral interests _ 
Analysis of how research: can scontebuee tonics th 
_ innovation capacity of the profit and non-profit sector 
These sectors cover not only economic activities b . 
administration, justice, the police, the health | serv e, 
_ infrastructure, etc. In addition to scientific quality 
assessed on its es of application. 





Societal issues i848... 
_ Societal i issues, a as s the sustainability Oo socic 
_ population composition, shifts i in norms and values 
interests of one or several sectors. This pen n loo < 





and chology 5 See also 0 Append 6 6. 









A De capaee of the pple k ina eee field, based pa 
of the strengths and weaknesses pl the Dutch contributio: 
scenario possibilities. SD : | 





Activities 
_ Decisions on the options that have ee nna. will fend oe Vv 
activities and activities undertaken by research organisations or use 
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formulating the priorities or indicating areas which require special at ‘tenti 
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aT an NCES WITH THE FORESIGHT 
ae a (COMMITTEE APPROACH — 









e discussion held: in ce ester dincrion on 


eacktc that hes matrix ix (which i in eel fact is the very essence 
esight Steering Committee approach) i is evidently a very powerful 
1g up discussion between both the supply and the demand side, 
open | mind to the future. The matrix applies a minimum amount of 
ire to the complex supply and demand problems inherent in research; 
a th is facilitates the discussion considerably and promotes the identification of 
teal possibilities for improvement. At the same time we should establish that 
__ in itself the matrix is not yet a tool: in all fields will the general terms of 
‘education and training’, ‘sectoral interests’ and ‘societal issues’ (see Appendix 
3) be. operationalised further, preferably oy relevant experts and foresight 
: pe together. 
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Secondly, we can also state that the newly developed course of the process, 
in which those concerned are consulted as to the use and structure of a 
foresight study as early as the initial stages, has turned out to be spot on. This 
has led to foresight activities being started with a specific focus and to foresight 
studies which have attracted a great deal of attention in the field concerned. 
Both are extremely important for the effects of the results. 


Thirdly, we may establish that the introduction of working with scenarios, as 
an instrument of foresight to map out the future environment, has led to 
foresight studies being focused more on the threats and opportunities in the 
long(er) term. This is important for two reasons. First of all, there is still time 
to prepare for longer term threats and opportunities, implying that the players 
must use their own means of control and form new coalitions; the latter leading 
to a relativisation of the short-term interests. Secondly, it makes the differences 
in time horizon between the supply side and the demand side (a well-known 
problem in the dialogue between the two) easier to discuss. The research sector 
takes the lead within the government with regard to the use of this instrument, 
intended specifically for learning how to deal with the uncertainties of the 
future. : : 


Finally, it is evident that many players are willing to contribute, in terms of 
time spent in meetings, manpower and finances, towards foresight studies 
which are relevant in their own particular case. The Foresight Steering Com- 
mittee is pleased with the cooperation and enthusiasm its initiatives met with — 
over the years; this is reported on for each field of research in Section B. The 
efforts of those concerned are reason for the Foresight Steering Committee 
to have faith that the results of the foresight studies will indeed have a 
productive effect in setting out strategy on all levels of the research world. 
It concludes that the future is of interest to us all, and that the efforts needed 
to obtain an insight into that future are easy to share out, at least if there is 
a player willing to take the initiative to do just that. 


These achievements do not alter the fact that there is still a great deal to learn 
about, and improve, certain elements of the Foresight Steering Committee's 
approach. Some of the essentials will be dealt with in the following; some tips 
on how to use the scenario approach are given in Appendix 6. 


SUPPLY AND DEMAND 








Once again, the Foresight Steering Committee foresight studies have shown ~ , : 


how great the differences in terms of culture, time horizon and availability 
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| can be beeweat representatives of she supply side of research and those of 
. the demand side. Working alongside one another in a foresight committee 
| _isnot always enough, and it would seem that different kinds of discussion/ 
_. information are sometimes needed to do justice to both sides. In that case, a 
foresight committee tends to become more like a steering committee which 
has to agree on the approach to be taken, rather than a board of experts; the 
tua execution i is ay contracted out and examined upon oy 














t also apps 1s that the demand side 6fien manifests itself through other disci- 
nes: i.e. the role of science subjects and social science studies where math- 
e concerned, or the role of the technical and life sciences in physics. 
con Coty be mage a ee por of focus for foresight 





vi re the supply bide is oneemed. current foresight studies often lack ad- 

estimates for the longer term. Since future scenarios focus on the sur- 
ngs of research, ie. primarily on the demand side, it becomes essential 
t the internal dynamism of science and technology. This can be done 
ng use of existing Delphi studies which focus on that dynamism, or 
ae Be the oo committee itself 










deve processes; at Feast eecing very ee with them. It would there- 
fore seem essential to choose a perspective for future foresight studies which 
is wider than the development of strategy for (public) research: attention must 
be focused ¢ on the innovation processes as a whole in any societal sector or 
problem area. : 











_ SCENARIOS 


_ The poresight Bins Committee has succeeded in taking working with scen- 
__ arios and converting it into a mini-exercise; an exercise which is quite feasible 
_____within the limited time available for a foresight study. Qualitative techniques 
have proved adequate to make relevant scenarios of the surroundings. Es- 
pecially towards the end of a foresight study do these become useful for 
__ checking, at workshops together with those concerned, whether the provisional 
conclusions drawn by foresight committees will hold good in the future. 
_ Scenarios are a useful but by no means easy instrument to use for science and 
technology foresight studies. It is necessary to build up experience system- 
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atically. More latitude will need to be created specifically for this in a future 
foresight set-up. 


COMMITTEE AND SECRETARIAT 


Foresight committees not only have the task of searching for facts and organ- 
ising them, they are also expected to come up with options. This implies (the 
need for) processes of negotiation in foresight committees. In addition to the 
differences in point of departure, in composition, and in the focus of different 
foresight studies, this often gives rise to a strong, internal dynamism. However, 
this can interfere with the technical requirements that must be set for a fore- 
sight study and can lead to lengthy, detailed involvement of foresight com- 
mittee members with methods and collection of data, resulting in a shortage 
of time and a lack of sufficient funding or in the omission of essential com- 
ponents. This dynamism puts a very heavy responsibility on the secretary. 


There are several ways to cope with this problem. The main thing is to bring 
about a clearer distinction between the methods and process progress on the 
one hand (which should be established through the efforts of external foresight 
expertise) and the interpretation and evaluation of results on the other (which 
must obviously be done by the foresight committee members themselves). 
Appropriate in this context is the contracting out (in part) of the scenario 
analysis, thus avoiding the need to invent at least this wheel every time. A 
better distinction between methods for generating ideas and strategies on the 
one hand, and methods for selecting and weighing them on the other, can also 
help. Foresight committee members will need to commit themselves to this — 
approach when accepting a position on the committee. 


COMPARATIVE JUDGEMENTS 


The Foresight Steering Committee approach, which is characterised by exhaus- 
tive foresight processes in a relative limited number of areas, lends itself well 
for widely supported opinions in the various fields of research. However, this 
approach does not immediately present the appropriate data for making com- 
parative judgements between the different fields of research given that the 
results are not all-embracing and all have a different ‘shelf life’. The Foresight 
Steering Committee has therefore experimented with appending specific activi- 
ties to the data which focus less on depth and more on breadth, something 
which is also necessary to be able to make a sound choice of areas to be sub- 
jected to foresight studies. It would seem feasible to use this to build up a pic- 
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ture which supports global comparative judgements, at least between fields 
and disciplines in which there is a certain amount of cohesion. The Foresight 
Steering Committee looked at the wide fields of the technical and natural 
sciences, medical sciences, the behavioural and social sciences and the humani- 
ties. This will need to be worked on further in a successive term of foresight. 


No objective foresight methods are available to draw comparisons between 
fields of research in which no demonstrable cohesion is to be seen, for example: 
between astronomy and economics or between the humanities and health re- 
search. , 


EFFECT 


At this moment there is little data available on the actual effect of Foresight 
steering Committee foresight studies. Yet even now we can establish that this 
aspect must be given a great deal of attention since the story is by no means 
finished when the Foresight Steering Committee presents its options. Not only 
will a choice then need to be made, but even after that will an intensive im- 
plementation stage be necessary in order to allow the more radical changes 
to take effect. Those choosing from the options, and in many cases that will 
be the government, must assign specific responsibilities with regard to that 
implementation. 


Subsequently, there will need to be some form of regular monitoring to ensure 
that the agreements that have been made are observed and, where necessary, 
to adapt them to suit the changed circumstances. Given that this coincides with 
the decision to restart foresight activities, either in the same or an adjacent 
field, it would seem only obvious to charge the future foresight organisation 
-with this monitoring task. 
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INTERNATIONAL EXPERIENCES WITH 
FORESIGHT ACTIVITIES 


The experiences of the Foresight Steering Committee with foresight activities 
are in line with the international experiences. In many countries, foresight 
activities were carried out in the early nineties as an instrument for science 

and technology policy. The most important driving forces behind this were 
the identification of emerging technologies and the setting of national priorities. 


Following in the footsteps of Japan, Delphi studies were then carried out in 
_Germany and France. These studies required scientific and industrial experts 
_to predict when certain technological options would become feasible, what 
would be the significance of these options, and what are the main obstacles. 
This involved a total of 1,150 questions divided among a total of sixteen dif- 


_ ferent fields of study. Delphi studies can give a good insight into the views 


experts hold as to which technological developments might possibly take place 


over the next twenty years. The figure below shows the average level of im- 


: portance attributed to 2 es options and when they will become 
feasible. 


FIELDS IN THE GERMAN DELPHI STUDY 
Average level of importance versus time required for innovation 


Importance 


_Gndex) 80 ~~ 
so 
. Ecology 
70 . Medicine 
6 _ Urban planning Life sciences 
Materials _ ___ High energy physics 
60 Earth sciences : Raw materials 
Space travel Energy 
55 Electronics 
Communication 
50 _ Production 
Agriculture Transport 
45 
Society 
40 
oO 


goo 7002s—“(s AC (<i GC“ (“st a wSC(<‘é 
_ Innovation time 


Source:  BMFT, Deutsche Delphi-Bericht zur Entwicklung von Wissenschaft und Technik, Bonn 1993. 
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The results of a Delphi study do not lead directly to priorities or recommen- _ 
dations for policy. Setting up and executing a Delphi study requires the in- 


volvement of a large number of experts to contemplate potential technological a 


developments and the possibilities and obstacles that stand in their realisation. 
The results are thus background material that can be used to betes he : 
for research organisations, governments and trade and mau | : 


Foresight processes have been carried out in England and Australia i in valve 
similar to the situation in the Foresight Steering Committee, a strong focus 
was placed on the work of panels. This resulted in the studies being more _ 
strongly embedded in the research system’s strategic processes than is the case 


if Delphi studies are used. In addition to the more broadly-based technolo sy — 


foresight in Australia, five partnerships have also been formed there to research — 
the future in specific groups and formulate the consequences for science and - 


technology. Several background studies were carried out and disciplinary —_ 
strategies were also worked out in more detail for the earth sciences, ey, 8 


educational research, physics and astronomy, 


ASTEC FORESIGHT STUDY — Australia 
Focus of Partnerships 





1 Urban water life cycles 


the provision of adequate and safe water in urban environments i in an environmentally _ 


sustainable way - 
2 Information and communications ecto 
futures for broadband interactive networks 
3 Health 
neurodegenerative disorders of the aged 
4 Shipping 
maritime futures for Australia 
5 Youth 
preferred and expected views of the future 





Source: ASTEC, Key issues for Australia 60 2010, ASTEC Canberra 1995. 


The foresight process report sets out priorities based on the four driving forces 
of progress in Australia: 


¢ information and communications technology; 
e the environment; 

* genetics and biotechnology; 

¢ globalisation. 
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: Probably the most extensive and penetrating foresight study to date was the 
Technology Foresight carried out in England. As part of a reorientation exercise 
















Aaety 





_ in science and technology policy, this foresight started up discussion among 
researchers, industry and the government on the anticipated trends in science 
| and technology and on the ‘strategies to act in anticipation thereof. It was a 

- study i in which several methods were combined. Under the supervision of 
. panels, Delphi questionnaires, regional discussions and other consultation 
procedures were held systematically in fifteen different fields. The fifteen re- 
ae ports v were then used Dy the ae pe to draw Au a portfolio of emerging 


RESULTS OF TECHNOLOGY - FORESIGHT 
- Generic eae in science and ee 


| besithandiifestye =ss(“aié‘é‘éséé*~*;*;”~~CC Rene and biomolecular engineer ing 
oo Optical Technology - . Bioinformatics : 






Communications with machines 

_ Telepresence/multimedia 
Sensors and sensory information processing 
___ Software engineering 
— ___ Security and privacy technology 
| ee Se — 

‘Design and systems integration 
a . ~ Environmentally sustainable 
Information management — ~~ technology 

ene . 

Catalysis — 
_ oe and home 





. ‘Management and business process engineering 
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ATTRACTIVENESS 


| Clean Processing Technology . Biomaterials 
| Energy Technology —_ Materlals 
| Life Cycle Analysis” : Prices engineer a 












: Materials processing technol 






: Source: ost, Boe dhrough Parineish, Report fou the Steering Group of the Technology 


ee ones HMSO, London 1995. 
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Appendix 6 
WORKING WITH SCENARIOS 


WHY SCENARIOS? _ 


Scientific research is work which demands patience; it seldom comes up with 
instant results. Several decades might easily pass by before society is able to 
pluck the fruits of that work in the form of new technology, for instance. 
_ Science and technology policy is not geared towards today’s needs for tech- 
nology or today’s supply of knowledge, but rather to that of tomorrow and 
the day after. Experience in mapping out the potential knowledge supply in 
the somewhat longer term has been gained internationally: Delphi studies, 
lists of emerging technologies and the like. Researchers or technologists are 
_ therefore accustomed to thinking in terms of the longer term. This is usually 
_ the opposite on the demand side, where people would rather have an immedi- 
ate reply to their urgent questions and needs. An extra creative efforts is called 


for to get the long term on the agenda of the demand side. This is necessary 


to be able to articulate the future needs for knowledge so that the supply side 
can take it into consideration. One method the Foresight Steering Committee 
chose was to work with scenarios. To avoid terminological misunderstandings 
we are referring here to alternative models for the future surroundings of 
research. | 


The Foresight Steering Committee’s experience with scenarios in the fields 
of agriculture, chemistry, computer science, law, educational research, health 
research, earth sciences, research into nature preservation, energy research and 

traffic/transport/infrastructure research, present a multiform picture of the 
potential use of scenarios in science and technology policy. The Foresight 
Steering Committee deliberately gave the foresight committees sufficient lati- 
tude to adopt different work procedures and interpretations. 


ADVANTAGES 


One of the main advantages of working with scenarios has turned out to be 
that they can help get the long-term needs for research placed on the agenda; 
they can also help in getting beyond the short-term interests. Secondly, working 
with scenarios helps to broaden the strategic discussion about what the future 
holds in store for a certain field of science. The participative character of 
scenario workshops, in which the supply and demand scrutinise one another 
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with a view to the future, boosts a sense of involvement in a foresight study. 
The individual participants can also use the scenarios to help them form their 
own strategies. Several institutes have already used or incorporated the Fore- 
sight Steering Committee’s scenario method in their own methods of approach. 


For any scenario exercise to be successful, certain aspects must be given serio 
thought: 


Methodology 

Drawing up alternative scenarios for the long-term environment of the re- 
search necessitates a strict methodology. This suggests contracting out the 
scenario work to foresight experts whenever possible. The task of (re-) 
writing the scenarios is far too time consuming to be done by the foresight 
committee members themselves. Luckily, this is not necessary as scenarios 
are simply the instruments and not the ultimate objective of the foresight. 
However, what is essential is the foresight committee members’ resolute 
involvement in drawing up a list of the uncertainties and in selecting 
scenario cores. 


Custom-made scenarios 
Scenarios must contain unexpected elements that lead to stimulating and 
innovative discussion. Yet at the same time, the scenarios must be ‘recog- 
nised’ in the field of research for which they are intended. This implies 
that newly developed scenarios, custom-made for the field in question, will 
generally be given preference. 


When 
Experience gained from Foresight Steering Committee foresight studies 
show that scenarios are generally more useful as the criterion for selection, 
i.e. at the end of a foresight study, than as a means of generating research 
strategies at the beginning of the study. After all, these strategies will 
usually be available already, thanks to the ‘natural’ long-term perspective 
of researchers. 


Three stages 

When working with scenarios we can generally distinguish three separate 

stages: . 

1 Uncovering and grouping the uncertainties : 
Uncovering the uncertainties will add to what we often already know 
about the future. However, clarifying uncertainty, and taking uncer- 
tainties into account, can sometimes be contrary to the habits of re- 
searchers and those requesting the research. Interviews or brain- 
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storming sessions with key experts have proved to be good methods 
for uncovering these uncertainties reasonably quickly. They can then 
be grouped in a figure with two dimensions: impact (the importance 
for a field’s research strategy) and uncertainty (the extent of doubt as 
to their probability). 
2 Drawing up the scenarios 

_ First of all a choice is made as to which key uncertainties the scenarios 
will revolve around. The other uncertainties are then grouped around 
_ these uncertainties in a logical fashion until coherent alternative scen- 
-_ arios emerge. The cohesion between these uncertainties is important 
_ for internal consistency, and thus for the credibility of the scenarios. 
It is also important to take care in writing the scenarios: after all, they 

will need to ‘come alive’ for the users. 

3 Linking scenarios with research strategies 
_ This is done preferably during ‘scenario conics attended by rep- 
resentatives of the supply and the demand side in a particular field 
of science. After all, scenarios are not a goal in themselves. Ultimately, 
___ the main aspect will be the implications for the direction the research 
| isto take. The confrontation between the scenarios and the (intended) 
_ research will indicate the extent to which that research will be relevant 
0 in the future too, in which areas new research themes present them- 
selves, or which themes will always be important in any scenario. 
. Scenario conferences, organised simply and focusing directly on dis- 
_ cussing scenarios and their consequences in small groups often 

generate the best results. _ 





Appendix 7 
THE MOONSHOT APPROACH 


The Foresight Steering Committee holds the opinion that an experiment with 
a moonshot approach is an attractive proposition for coordinating science and 
technology. In this context moonshot means mapping out the need for knowledge 
with regard to an important societal project, and checking out the extent to which 
that knowledge is available, or can be generated, in the Netherlands. 


A moonshot approach is useful for substantial challenges in the medium and 
long term. It offers a means of adjusting the cycle of knowledge generation 
and of establishing a connection between that cycle and the innovation cycle. 
It offers the advantage of being accessible to a wide public, which sees a direct 
link between the social issue and the necessary investments in knowledge, 
plus the fact that it provides the opportunity to sound out an entire network 
of interrelated fields of knowledge and use it for a common challenge. 


The desirability to experiment with a moonshot approach also came to the 

fore in various discussions between the Foresight Steering Committee and rep- 

resentatives of societal organisations. F.M. Roschar was subsequently com- 

missioned to map out the possibilities. The following criteria were referred 

to in his report:': 

1 astrong Dutch interest; 

2 the project calls for potential breakthroughs in science or technology and 
therefore cannot be executed at present; 

3 the project is feasible from the scientific point of view. 


_ Several examples of projects that lend themselves for a moonshot approach 
have been traced by making use of already available social trends analyses 
and Delphi studies for potential technological/scientific breakthroughs. A 
reduction of up to 50% on primary energy consumption was one of the fields 
in which a moonshot approach could be used. Further concretisation could 
be the large-scale introduction of direct current, the so-called ‘all-Dc electric 
society’. 


1 Identificatie van maatschappelijke projecten die zich lenen voor een Moonshot Approach (Identi- 
fication of societal projects which lend themselves for a moonshot approach). 


‘the Netherlands, 
Research); 


by half (Factor 4; 
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Appendix 9 
PUBLICATIONS IN ENGLISH 


The following list gives an overview of publications in the English language 
(some of which are translations). The Dutch version of this report contains 
a complete list of publications, those published by the Dutch Foresight Steering 
Committee and those by other organisations. However, the majority of these 
publications are only available in Dutch. 


Compass and Telescope: a framework for foresight activities in the field of science and 
technology — Foresight Steering Committee Report; OCV, October 1992. 

Setting course for knowledge — Foresight Steering Committee Progress Report; OCV, 
May 1994. 

The role of the Foresight Steering Committee — brochure; OCV, August 1994. 

Foresight in Science and Technology, B.R. Martin, in: Technology analysis & 
strategic management, Vol 7, No. 2, 1995. 

Heterogeneity and co-ordination: the experience of the Dutch Foresight Steering 
Committee, B.J.R. van der Meulen, in: OECD Science Technology Industry, 
special issue on government technology foresight exercises, review No. 
17, 1996. 

A technology map for Dutch business (+ executive summary); Arthur D. Little, 
February 1996. 




















